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TRANSPORTATION DEVELOPMENT CENTRE 


ANNUAL REVIEW 
Fiscal Year ended March 31, 1990 


It is with great pleasure that | present the 1989-90 Annual Review of the 
Transportation Development Centre (TDC). The review summarizes 
TDC’s activities and achievements during the fiscal year that ended on 
March 31, 1990. 


Fiscal year 1989-90 presented many challenges. Transport Canada’s 
augmented Core R&D Program was fully implemented for the first time, 
and Staff successfully met the challenge of delivering this major program 
in the face of downsizing and fiscal constraint. Their achievements are 
demonstrated by the project profiles presented in this Annual Review. 


All the members of the professional and support staff contributed to 
making this year so successful. | want to extend my personal thanks to 
them and to the members of Transport Canada’s Operating Groups — 
Marine, Aviation, Airports Authority, and Surface — who helped us focus 
on the critical issues and respond to departmental requirements. 


This was the first full year of the Visiting Experts Program. The program 
fosters innovative approaches to transportation issues by inviting recog- 
nized experts in emerging technologies to conduct research at TDC. We 
were fortunate to have five Visiting Experts contribute to TDC’s research 
program during 1989-90. 


This year also marks our 20th anniversary. Over the past two decades, 
TDC has undergone many changes but its mandate remains the same — 
to develop technologies in support of the Canadian transportation 
network. This year, as in all the years since 1970, there have been 
challenges and successes. | am confident that the next 20 years will see 
even greater accomplishments as TDC helps Canadian transportation 
move forward into the 21st century. 


UC (Cdback 


N.E. Rudback 
Executive Director 
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INTRODUCING TDC 


The Transportation Development Centre (TDC) is 
Transport Canada’s central R&D organization. Part of 
the Research and Development Directorate of the 
Policy and Coordination Group, TDC manages a 
research program aimed at improving the safety, 
efficiency, and accessibility of the Canadian trans- 
portation system. 


The Centre’s activities involve all transportation modes 
and all stages of the innovation cycle, from initial 
concept to demonstration and deployment. A multi- 
disciplinary staff of engineers, transportation planners, 
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ergonomists, economists, and support people 
formulate, initiate, manage, and report on an average 
of 300 projects a year. They work closely with their 
R&D partners in Transport Canada, other federal 
departments, provinces, industries, and universities to 
plan and implement projects and to disseminate 
research results. 


By enabling TDC to meet its research challenges, this 
cooperative R&D effort is helping Canada to remain at 
the leading edge of transportation technology. 


TWENTY YEARS OF ACCOMPLISHMENT 


he Transportation Development Centre (TDC) 

celebrates its 20th anniversary in 1990. Since its 
birth as the Transportation Development Agency in 
1970, the Centre’s work has focussed on the 
development of technologies in support of the 
Canadian transportation network, but its means of 
accomplishing its goals has changed. 


AirTransit carried more than 

150 000 passengers between 
Montreal and Ottawa from 1974 to 
1976 in a $25-million Short 
Take-Off and Landing 
demonstration service managed by 
TDC. The airline was the first to 
provide an all-weather 
downtown-to-downtown service, 
using Twin Otters with area 
navigation and MLS, and operating 
along fully automated flight paths 
from take-off to landing. 


Twenty years ago the Transportation Development 
Agency was industry-oriented, working only mar- 
ginally with Transport Canada. Today, TDC directly 
supports many Transport Canada initiatives and is 
actively involved in sector-directed research in areas 
such as accessible transportation and energy 
conservation. TDC’s short history is filled with success 
stories. Here are but a few of them. 


The MV Arctic, an icebreaking cargo carrier built in 1978, has served 
as a floating laboratory in a long-term research program designed 


to investigate Arctic ship design and ice navigation. 


One outcome of this program was the installation of a more effective 
icebreaking bow, which resulted in a 60 percent increase in the Arctic’s 


ability to penetrate level ice. 


MMPS: 


A long-term research project ini- 
tiated in 1971 explored the appli- 
cation of MAGLEV technology — 
superconducting magnets for 
electrodynamic levitation — toa 
high-speed guided ground 
transportation system. 


Frame-braced steerable trucks 
were developed to counter the 
design deficiencies of standard 
three-piece freight car trucks. 
The manufacturer won a 1987 
Canada Award for Business 
Excellence for its design. 


Tilt-table tests were used in 
developing new weights and 
dimensions regulations that are 
expected to contribute to highway 
safety and save $226 million a year 
in truck transportation costs. 
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Advanced train control systems 

(ATCS) allow continuous 

monitoring and control of train 
‘ operations. TDC sponsored the 
development of the Location, 
Identification and Control System, 
a forerunner of ATCS. This project 
helped establish Canadian 
companies as international 
leaders in the field. 
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Analysis of bulb filaments 
in aircraft control panels 
can help determine the 
cause of an airplane 
crash. TDC-sponsored 
research in this field 
resulted in a manual of 
guidelines adopted by the 
International Civil Aviation 
Organization and used 
worldwide as a training 
text for civil and military 
investigators. 


Use of an end-of-train monitor 
may reduce the operating costs 

of major Canadian railways by 

$59 million a year. The end-of-train 
monitor pictured here eliminates 
the need for cabooses while 
improving train handling. 


This elevator-style wheelchair lift was the 
forerunner of the lifts used in this year’s 
accessible bus demonstration. A successful 
three-year demonstration of the technology 
took place in Newfoundland. 


pam (Souryear! & Cest notre année! 


The Small Carrier for Alternative 
Transfer — SCAT — provides 
transportation for elderly and 
disabled people across large 

passenger terminals. 


Testing of the German-built 
Neoplan articulated bus led to 
development of Canadian-made 
articulated buses now in use 
between Quebec City and 
Montreal. ; 


The integrated transportation information 
system — ITIS — provides information on 
topics such as public transit schedules, 
hospitality services, and traffic conditions. 
ITIS inspired several spin-off systems 
including a computerized weather 
reporting system for aircraft pilots. 


RESEARCH & DEVELOPMENT POLICY 


The Core R&D Program 


The cornerstone of TDC’s research mandate is the Core R&D Program. 
Introduced in February 1988, the program was fully implemented for the 
first time in 1989-90. 


Administered by the Assistant Deputy Minister, Policy and Coordination 
and managed by the Director General, Research and Development 
(DGRD) through TDC, the program provides the Centre with sustained, 
dedicated funding for a research program consisting of: 


e long-term application R&D in 


support of departmental needs; R&D expenditures by Core R&D Program area 
-ori 2 43% 
e sector-oriented R&D in sup | 


port of the transportation 
community; and 


Sector-dire 
R&D 


e exploratory research _ into 
emerging technologies and 


disciplines. 
31% A 26% 
Long-term Exploratory 
The distribution of TDC’s federal R&D R&D 
funding in 1989-90 by the Core 
R&D Program area is shown at 
right. Total federal R&D funds: $15.1 million 


The objectives and priorities for Core R&D activities are set by a Research 
and Development Council. Chaired by DGRD, the council has 12 mem- 
bers representing TDC and Transport Canada’s Operating Groups 
(Airports Authority, Aviation, Surface, and Marine). The council is a forum 
for exchange of ideas and information in areas of common concern and 
facilitates cooperative R&D planning and programming. 


Central R&D Program 


Augmenting the Core R&D Program are a number of special R&D 
programs and funding sources: 


e the federal Energy Research and Development Program; 
e the departmental Transportation for Disabled Persons Program; 


e the Canada-Quebec Economic and Regional Development Agree- 
ment; and 


e joint or cost-shared projects with other Transport Canada compo- 
nents and federal departments, and with industries, provinces, and 
municipalities. 


Outlined in Central R&D Program Planning Guidelines (TP 9494) issued 
by DGRD and derived from related departmental and federal priorities and 
policies, the 1989-90 objectives of this overall research program were: 

e to enhance the safety and security of the transportation system; 


e to improve the efficiency and effectiveness of Transport Canada’s 
operations; 


e to increase the productivity and competitiveness of the Canadian 
transportation sector; 


e tocontribute to the equity and accessibility of transportation services. 


Long-term R&D: The safe transportation of dangerous goods 
is a continuing priority. 
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Improved Safety 
Improved Technology Base 
Improved Cost, Productivity, and Efficiency 


Elderly & Disabled Accessibility 


Improved Security 


Economic Development 
Regulatory Development 
Environment-Related 


Improved Service 


The 1989-90 edition of the 
Planning Guidelines _ identified 
air navigation systems, airport 
security, Arctic marine systems, 
the transportation of dangerous 
goods, and motor vehicle safety 
as R&D priorities for the year. 


Exploratory R&D: 

The use of voice recognition 

technology and expert systems 

by air traffic control personnel is 
under investigation. 


Energy-Related 


Expenditures on Targeted Benefits 


2 3 4 


Millions of dollars 


A breakdown of TDC’s R&D pro- 
gram in 1989-90 by the primary 
transportation benefit expected is 
given above. Improvements in 
safety, security, cost, productivity, 
and efficiency as well as an 
improved technology base are the 


primary targeted benefits for nearly 
50 percent of TDC’s R&D program. 
Accessibility and energy-related 
benefits are also important, while 
environmental benefits are a new 
and growing concern. 


TDC Operational Plan 


Each year, TDC prepares an operational plan outlining a proposed R&D 
program for the coming fiscal year. The plan is established through a 
series of consultations with Transport Canada groups, modal advisory 
boards, and industry associations. It describes the general objectives, 
specific targets, and estimated expenditures for each component of 
TDC’s research program. As the table indicates, 97 percent of the planned 
$15.6 million target expenditures were achieved in 1989-90, demon- 
strating the effectiveness of the planning exercise. 


Comparison of planned and actual expenditures 
(federal funds, thousands of dollars) 


PROGRAM AREA PLANNED ACTUAL 


Marine 4 000 4 240 
Air 3 500 3 583 
Highway 2355 2 325 


Rail 1 500 1 423 
Accessible Transportation 1070 1 086 
Multimodal 2 305 1 553 
R&D Support 900 885 


Total $ 15 630 $ 15 095 


Sector-directed R&D: 
Testing of lightweight aluminum 
coal cars in support of industry 


MARINE TRANSPORTATION 


he marine technology program focusses on the 

design, regulation, and safe operation of vessels in 
Canadian waters. The program currently emphasizes 
the development of technologies aimed at making 
shipping safer in icebound waters, extending the 
shipping season in Canada’s southern waters, and 
evaluating new products and systems in support of the 
Canadian Coast Guard. 


Marine projects accounted for 30 percent of the R&D 
budget in 1989-90. These projects included further 
development of advanced navigation and display 
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systems, an assessment of how icebreaker design 
affects operational performance, improvements to 
testing procedures for model ships in ice, and field 
trials of a strake-equipped icebreaker. TDC also sup- 
ported a study of Canadian Coast Guard shipboard 
work schedules, the development of an expert system 
to analyse shipboard machinery, and field experi- 
ments to determine leeway and drift rates of common 
search-and-rescue objects. 


NAVFIX/RANAV refined 


In the most recent phase of its 
continuing support of improve- 
ments to all-weather, in-shore 
navigation, TDC is sponsoring a 
project to refine the capabilities of 
the NAVFIX/RANAV system. 


The need for a less costly, 
all-weather positioning system for 
vessels operating on inland and 
coastal waterways led TDC and 
Offshore Systems Limited of North 
Vancouver to develop NAVFIX, an 
integrated display system _ for 
precision navigation. A prototype 
NAVFIX system installed on the 
freighter MV Atlantic in 1988 
demonstrated that sucha system is 
a workable alternative to conven- 
tional microwave positioning 
systems. 


In 1990 researchers began work to 
make the system easier to imple- 
ment, to permit alternative radar 
interfaces, and to integrate a 
remote buoy-positioning capa- 
bility into the system. The system 
will be demonstrated in the Saint 
Lawrence region at the end of the 
project. 


The use of trihedral constellations 
in areas with poor natural radar 
definition allows NAVFIX/RANAV 
to locate a ship’s position. 


ee 


Faster and more precise 
navigation data 


Ship navigators will be able to 
operate with more confidence in 
Canada’s confined waterways 
thanks to SINADS — Shipboard 
Integrated Navigation and Display 
System — developed by Offshore 
Systems Ltd. of North Vancouver, 
working with TDC. SINADS pre- 
sents radar navigation information 
as an overlay on electronically 
generated charts. SINADS Il, 
developed in 1989-90, integrates 
additional sources of information, 
such as LORAN-C, and updates 
displays more rapidly than 
SINADS. The Canadian Coast 
Guard is planning to test SINADS II 
on its vessels. 


These Scandinavian ships were included with Canadian 


icebreakers in the analysis. 
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Display showing turning vessel in mid-channel 


Icebreaker design assessed 


Icebreaking bows of Canadian 
design are as effective as any on 
record, according to a study of 
Beaufort Sea icebreakers. The 
study, which assessed the effect 
of icebreaker design features on 
operational performance, found 
that “flatness” of the icebreaking 
bow most affects level ice 
resistance. 


Test data for the icebreakers were 
assembled, reduced to common 
terms, and analysed to quantify the 
effects on performance of specific 
design features. The data were 
supplemented by interviews with 
ship operators. The results of the 
study will be used in design and 
analysis by the Canadian Coast 
Guard and by private industry. 


Expert system helps assess 
ship machinery 


Canadian Coast Guard (CCG) 
engineers routinely run a number 
of standard tests, including vibra- 
tion analysis, to determine their 
maintenance program. Finding 
that an expert system _incor- 
porating the knowledge of experi- 
enced engineers was the best 
approach to the problem of inter- 
preting vibration analysis, TDC 
sponsored the development of a 
prototype designed to assess the 
condition of ship machinery. The 
system analyses vibration data 
and makes recommendations to 
CCG engineers, supporting CCG’s 
plan to replace scheduled ship 
maintenance programs with pre- 
dictive maintenance techniques. 


Ergonomic work schedules 
for Coast Guard crews 


Astudy has led to more ergonomic 
work schedules for Canadian 
Coast Guard crews. The study 
examined the physiological and 
psychological effects of 12-hour 
work schedules on 13 crew 
members of the Simon Fraser over 
28 consecutive days. The research 
found that daily 12-hour schedules 
were just as disturbing as daily 
six-hour schedules with a night 
watch, and that those crew mem- 
bers working days on six-hour 
watches felt the least disturbance. 
The study led to recommendations 
for a new work schedule for the 
Simon Fraser crew and its findings 
may be used in future watch 
scheduling in an attempt to 
improve crew performance. 


Dory adrift 


Researchers studied the effects of 
various work schedules on the 
performance of CCG crews. 


Tracking the drift of objects 
at sea 


The ability to predict where life- 
boats and other objects at sea will 
drift is crucial for search-and- 
rescue work. More accurate lee- 
way calculations will permit faster 
response times, promote greater 
safety, and reduce costs. To deter- 
mine leeway and drift rates for a 
variety of Common search-and- 
rescue objects, field experiments 
were conducted in the summer 
of 1989 using a _ four-person 
Beaufort life raft, both with and 
without a sea anchor. The experi- 
ments, supported by the United 
States Coast Guard, were carried 
out in winds of up to 25 knots and 
waves up to two metres high. 
Because of the variety of possible 
search-and-rescue objects and the 
need for a significant data base, 
the experiments will continue for a 
number of years. The data will be 
incorporated into existing search- 
and-rescue manuals and interna- 
tional publications. 


Strakes improve icebreaking 


Field trials were conducted in the 
Saguenay River during February 
1990 to determine whether 
attaching strakes to the bows of 
icebreakers would _ significantly 
increase icebreaking efficiency 
and result in lower operating costs. 


Strakes are skegs or metal plates 
attached to the ship’s hull at an 
angle along the ice-contact line. 
Their purpose is to promote flexu- 
ral rupture of the ice, which 
reduces icebreaking resistance 


and alleviates ice pressure on the 
ship’s side. 


sip Wh 
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CCGS Sir Wilfrid Laurier used in evaluating icebreaking strakes 


(Photo courtesy of Fleet Technology Ltd.) 


View of strakes interacting with 
ice layer (Photo courtesy of Fleet 
Technology Ltd.) 


Researchers attached strakes to 
the bow of the Sir Wilfrid Laurier 
and measured the ship’s perfor- 
mance during straight-ahead ice 
penetration and while turning. 
The strakes were found to reduce 
frictional resistance and to improve 
the ship’s ability to break out of the 
channel. 


Ice Strength Indexer 


Development of the Ice Strength 
Indexer, which began in 1985, 
continued throughout 1989-90. 
The indexer provides a continuous 
record of the shear, crushing, and 
flexural strength properties of ice 
along the length of a model ice 
basin. These measurements will 
be useful in analysing ice fracture 
modes and in developing im- 
proved scaling procedures. The 
primary objective is improved 
prediction of the performance of 
ice-transiting ships using model 
ice basin test results. 


The contractor was Melville 
Shipping Ltd. of Calgary, with the 
Institute for Marine Dynamics, 
St. John’s, Newfoundland, pro- 
viding facilities and expertise and 
sharing costs. The most recent 
phase included basic calibration 
as well as design improvements to 
the indexer mechanism and 
support systems. 


The Ice Strength Indexer helps establish 
the correlation of scale model ice sheets 
like this one to actual open-water ice. 


A scale model of a Soviet SA-15 was 
tested in facilities similar to these. 


Bow tested on model of 
Soviet freighter 


Tests using a scale model of a 
Soviet SA-15 class icebreaking 
cargo ship found the ship’s 
icebreaking capability improved 
when using a modified bow of 


‘Canadian design. 


The tests were conducted at the 
Institute for Marine Dynamics, 
St. John’s, Newfoundland, using 
both the existing and modified 
bows. The model showed a 37 per- 
cent improvement using the modi- 
fied bow, which was based on the 
new bow fitted to the Canadian 
cargo icebreaker MV Arctic in 
1985. 


The Soviet Union supplied data on 
the performance of SA-15 class 
cargo vessels, which allowed 
researchers to calibrate the 
scale-model tests. Correlating this 
information also helped validate 
previous scale-model testing of the 
MV Arctic. The project was com- 
pleted successfully in March 1990. 
A Canadian consortium is now 
marketing the modified bow in the 
Soviet Union. 


AIR TRANSPORTATION 


he air technology program is designed to improve 

the safety and capacity of the Canadian air 
transportation system. Many air R&D projects are 
undertaken in support of Transport Canada’s regula- 
tory and operational responsibilities. These projects 
also stimulate new R&D activity within the Canadian 
aviation industry. Air R&D accounted for 24 percent of 
the R&D budget in 1989-90. 


The program focusses on safety, navigation, airport 
technology, and the practical application of new 
technologies. TDC provides background for Transport 


Canada regulations by investigating factors affecting 
air safety, such as techniques for accident prevention 
and crew training. 


The Centre has initiated projects to improve navigation 
and communication systems, meteorological predic- 
tion, and human-machine interfaces. It also supports 
projects related to airports, such as improving airport 
security systems, analysing the environmental impact 
of airport operations, and investigating runway design 
and maintenance techniques. 


HELPING CANADA PREPARE FOR MLS 


The Microwave Landing System 
_ (MLS), adopted by the _Inter- 
national Civil Aviation Organiza- 
tion as the new world aircraft 
guidance system, is scheduled to 
replace the current system by 
1998. A number of research and 
development projects were con- 
ducted during 1989-90 in support 
of Transport Canada’s MLS 
Project. 


MLS hardware monitor and 
MLS technology 


An MLS hardware monitor was de- 
signed and tested during 1989-90. 
The monitor will be used as a 
back-up to software monitoring for 
integrity verification. Other MLS- 
related activities included relia- 
bility analysis forthe MLS, transient 
protection studies, design of an 
effective radiated power monitor, 
failure mode and effects analysis, 
criticality analysis, integrity anal- 
ysis, environmental testing, and 
antenna range testing. 


Precision Distance Measuring 
Equipment Interrogator 


Transport Canada’s MLS _ will 
include ground-based Distance 
Measuring Equipment/Precision 
(DME/P) transponders. These 
transponders will require extensive 
engineering testing and inspec- 
tion. Currently, there are no com- 


mercially available DME/P inter- 
rogators capable of performing 
these tests. During 1989-90, TDC 
supported a study that established 
technical requirements for a 


DME/P interrogator. 


MLS antenna 


Beam centre analysis 


Transport Canada’s _ Aviation 
Group will be responsible for certi- 
fying MLS installed in Canadian 
airports. In evaluating MLS, a 
ground-based antenna range is 
used prior to any airborne veri- 
fication. In such antenna range 
tests, it is essential to locate 
precisely the microwave beam 
phase centre in order to maintain 
the necessary accuracy of mea- 
surement. A mathematical model 
of an MLS azimuth antenna was 
developed during 1989-90 and will 
be field tested in a follow-up 
project. 


Improved air security 


Transport Canada operates X-ray 
screening devices at airports to 
detect restricted objects or threats 
such as guns and explosives in 
luggage. In a project completed in 
1989, Array Systems Computing 
Inc. of Downsview, Ontario, 
developed a Computer Assisted 
XRay Screening System — 
CAXSS — to help operators iden- 
tify threats more efficiently. CAXSS 
processes X-ray images and out- 
lines parts of the image that 


A computer assisted X-ray system 
would increase the speed and 
effectiveness of baggage screening. 


resemble restricted objects. 
Different colours indicate different 
degrees of danger — apistol is out- 
lined in red, a pair of scissors in 
yellow. A follow-up project that 
began in 1990 is modifying the 
system to _ identify additional 


threats, including explosive de- 
vices. The modified system will use 
indicators — such as batteries and 
wires, electronic objects, or poten- 
tially explosive materials — to 
identify explosive devices. 


X-ray screening system indicating 
the presence of a pistol 


Expert advice for air traffic 
controllers 


This project explored the feasibility 
of an advisory system for the 
resolution of air traffic conflicts. 
The system will help ease the work- 
load of air traffic controllers while 
improving productivity and air 
safety. 


Developed by CompEngServ Ltd. 
of Ottawa, the advisory system 
examines projected aircraft flight 
paths and suggests avoidance ma- 
noeuvres to ensure that no aircraft 
are on a collision course. When a 
conflict is detected for which no 
resolution is computed, it alerts the 
controller. The project demon- 
strated the feasibility of the system, 
which is based on the non-radar, 
en-route environment typical of 
northern Canada, and is intended 
for use in areas of medium aircraft 
density. 


Sealing pyritic slate to stop 
pollution 


Water run-off from exposed out- 
crops of pyritic slate at Halifax 
International Airport is high in 
mineral content and highly acidic. 
Concern over the effect of this 
run-off on the environment led 
Transport Canada’s _ Airports 
Authority Group to ask TDC to 
investigate ways to cap these out- 
crops. Under contract with TDC, 
the Canada Centre for Mineral and 
Energy Technology of Energy, 
Mines and Resources Canada 
developed three new methods of 
sealing mineralized slate using 
shotcrete, geopolymers, and light- 
weight cement. Field trials were 
conducted to evaluate these 
materials and to determine the best 
sealant. Researchers found that 
shotcrete incorporating  poly- 
propylene fibres and _ large 
volumes of low-calcium fly ash 
was most effective. Data produced 
by the project will be used in 
designing a sealant for the Halifax 
airport outcrops. 


The efficiency of air traffic con- 
trollers may be increased through 
the use of a computer-based 
expert system. 


Spraying pyritic outcroppings with 
sealant prevents acidic run-off. 


More reliable ELTs 


New technical standards for emer- 
gency locator transmitters (ELTs) 
have been developed in the United 
States in an attempt to reduce 
ELT failures and false alarms. In 
1989-90 TDC sponsored two 
projects to evaluate these new 
standards. In the first study 
researchers found that replacing 
current ELTs with models that 
conform to the new standards 
would be cheaper than modifying 
existing ELTs. The second study 
initiated an evaluation of ELTs built 
to the new standards. As part of this 
study, aircraft owners have agreed 
to test the new ELTs under actual 
Canadian flight conditions for two 
years. 


ELTs can mean the difference 
between life and death for 
aircraft passengers. 


HIGHWAY TRANSPORTATION 


he highway R&D program stresses cooperation 

with the provinces and the private sector to foster 
a coordinated, cost-effective national approach to 
highway R&D. The program focusses on issues related 
to heavy vehicles, and seeks to improve the safety and 
productivity of trucks and buses, to preserve the 
highway system through better control of vehicle 
loadings, and to address pressing problems of infra- 
structure maintenance and rehabilitation. 


Highway-related projects accounted for 15 percent of 
the R&D budget in 1989-90. Major initiatives in pas- 
senger transportation have been concluded success- 


fully, with important advances in bus accessibility 
and a new generation of intercity buses either at the 
prototype stage or entering service. Other highlights 
include extensive research into the factors affecting 
the fuel efficiency of heavy freight vehicles, and 
investigations of the stability characteristics of various 
tanker truck and tractor-trailer configurations. Looking 
to the future, TDC is assessing international trends and 
identifying Canadian needs in the application of elec- 
tronic technologies to highway transportation. 


First 45-foot bus ready 
to roll 


North America’s first 45-foot, fully 
accessible intercity bus, devel- 
oped under a TDC research con- 
tract by Motor Coach Industries of 
Winnipeg, sets a new standard in 
accessibility. Five feet longer than 
current buses, the prototype 
coach features an on-board lift and 
a unique wheelchair-accessible 
washroom. It seats 47, as standard 
coaches do, but if a conventional 
lavatory were substituted for 
accessible facilities, the bus could 
Carry 55 or more at a significantly 
reduced per passenger operating 
cost. 


Developed ona shared-cost basis, 
the coach makes use of earlier 
research on air quality and 
on suspension-simulation tech- 
niques, incorporating the results 
of a long-term TDC program. The 
coach is being demonstrated to 
interest groups to determine 
whether it meets their needs, and 
to provincial authorities to deter- 
mine whether support exists for 
amending current length restric- 
tions to allow a 45-foot bus. 


On-board lift 


Motor Coach Industry’s 45-foot coach 


Articulated bus demonstration continues 


Articulated intercity buses are con- 
tinuing to run between Montreal 
and Quebec City in a two-year 
service demonstration of the new 
high-capacity coach developed by 
Prévost Car Inc. of Ste-Claire, 
Quebec. Voyageur Inc. is oper- 
ating 12 of the coaches as part of a 
project funded jointly by Transport 


The H5-60 articulated bus 


Canada, Transports Québec, and 
Voyageur under the Canada- 
Quebec Economic and Regional 
Development Agreement. 


The buses Can Carry up to 72 pas- 
sengers but are being operated in 
a low-density configuration that 
seats 48, offering increased com- 


fort and spaciousness. Among the 
first units off the production line, 
the buses have performed well in 
heavy use, and much of the same 
technology is being incorporated 
into Prévost’s newest 40-foot 
coach. 


Electronic highway closer to reality 


New developments in electronic 
technology promise to make high- 
way travel safer and more efficient. 
These intelligent vehicle highway 
systems (IVHS) will become 
essential as highway congestion 
increases. 


TDC sponsored two exploratory 
studies of highway electronic 
technologies. One study, com- 


A “heads-up” display allows drivers 
to read important information with- 
out taking their eyes off the road. 


pleted in 1989, evaluated in- 
vehicle navigation and mobile 
communications techniques and 
equipment, including information 
systems that display a vehicle’s 
location on a computerized map. 


The second study, completed 


in 1990, evaluated the potential 
of vehicular monitoring / control, 
automatic fleet-monitoring, 


and 


travel-support systems. It recom- 
mended the establishment of a 
Canadian IVHS program to in- 
crease transportation productivity 
and road safety, to help conserve 
resources, and to improve air 
quality. The results of these studies 
will help determine the future 
highway R&D program. 


Project Officer Lewis Sabounghi 
holds Highway Electronic 
Licence Plates. 


Model solution to truck fuel costs 


The Forestry Engineering Re- 
search Institute of Canada (FERIC) 
and TDC are developing a com- 
puter model that will help reduce 
heavy vehicle fuel Consumption, 
resulting in lower transportation 
costs. 


In a project completed in 1990, 
FERIC defined and quantified the 
factors that influence the fuel con- 
sumption of heavy road vehicles 


Tanker stability studied 


Liquid sloshing within a tanker 
truck can adversely affect the 
vehicle’s stability and safety under 
certain conditions, such as when 
turning. Most tanker trucks have 
anti-sloshing devices, but their 
effectiveness is uncertain. 


A study of liquid tanker trucks 
developed mathematical models 
describing the behaviour of tanker 
vehicles under various conditions, 
and simulations that calculated the 
effect on sloshing of tank shape, 
degree of fullness, and baffles. 
The models were field tested and 
calibrated with the participation of 
the Ontario Ministry of Trans- 
portation and formed the basis for 
recommendations on new design 
standards for anti-slosh baffles. 


and analysed the effect on fuel 
consumption of the complex inter- 
action between driver, vehicle, 
road, and environment. Drawing 
on this data, FERIC and TDC are 
now developing a computer model 
that will calculate the effects of 
driving technique, trailer-load con- 
figuration, rolling resistance, and 
other factors on heavy vehicle fuel 
consumption. 


Once calibrated, the model can be 
used in driver simulators or in com- 
puter programs used to select the 
best combination of vehicle and 
driver for a given transportation 
task. By helping to make the overall 
operation of a truck more efficient, 
the model has the potential to 
reduce fuel consumption signifi- 
cantly with a proportional reduc- 
tion in environmental damage. 


Truck-mounted instruments gathered data. 


Test vehicle used in calibration of mathematical models 


RAIL TRANSPORTATION 


DC continued to promote a safer and more produc- 
tive Canadian railway system during 1989-90 by 
_ supporting some 40 related research and development 
projects. These included projects on a fabricated rail 
truck, locomotive fuel conservation, and new steels for 
tank Cars. 


Rail-related research projects accounted for 9 percent 
of the R&D budget in 1989-90, with special emphasis 
placed on regulatory support. This resulted from 
increased demand for R&D support from Transport 
Canada’s Surface Group combined with the con- 
tinuing departmental emphasis on safety. 


Smoother high-speed rail travel 


A more comfortable ride for high-speed rail passengers is one of the 
benefits of this project to design, manufacture, and test a prototype 
fabricated rail truck. 


The fabricated truck, designed by Bombardier Inc. of Montreal, is 
intended primarily for high-speed intercity and commuter lines. It 
promises easier maintenance, reduced weight, and greater stability 
and passenger comfort at high speeds. In the most recent phase of the 
research, Bombardier manufactured and tested three prototype trucks. 
TDC and Transports Québec jointly directed the project, which 
was financed under the Canada-Quebec Economic and Regional 
Development Agreement. 


Pre-prototype high-speed 
locomotive truck 


Helping Canada’s railways conserve fuel 


A TDC-managed project by 
DSL Dynamic Sciences Ltd., 
St. Laurent, Quebec, developed a 
fuel-saving control system for 
locomotives. Diesel locomotive 
engines, which are difficult to start 
when cold, are kept idling during 
cold weather when not in service, 
thus consuming excessive diesel 
fuel. The  fuel-saving control 
system, based on a prototype 


Testing new steels for 
tank cars 


Laboratory tests of controlled- 
rolled steels were conducted as 
part of a continuing evaluation of 
the potential of new steels for 
improving the safety of pressure 
tank cars. High-strength, low-alloy 
steels were produced by two 
Canadian manufacturers to new 
draft specifications of the 
American Society for Testing of 
Materials. 


Tests were conducted on the steel 
samples to determine their weld- 
ability, low-temperature tough- 
ness, and potential to provide safer 
tank cars. The samples met the 
chemical and mechanical property 
requirements of the specifications, 
and testing for physical properties 
is Continuing. 


developed by the Quebec North 
Shore and Labrador Railway 
(QNS&L), uses a microprocessor 
to control engine shut-down and 
restart. The locomotive engine is 
equipped with sensors that allow 
the microprocessor to monitor the 
engine’s status. In the fuel-saving 
mode, the engine is cycled on and 
off automatically. 


Fuel-saving system microprocessor 


DSL developed and bench tested 
a prototype, then manufactured a 
number of pre-production units for 
laboratory and _ field testing. 
QNS&L has since purchased the 
equipment for its locomotive fleet. 
Results to date indicate fuel 
savings of approximately 5 per- 
cent, with the actual amount 
depending on mode and type of 
operation. 
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New steels may improve the 
safety of tank cars carrying 
dangerous materials. 
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| ACCESSIBLE TRANSPORTATION 


or more than 15 years, TDC has fostered the 

development of equipment, systems, and tech- 
niques to make Canada’s transportation system 
accessible to elderly and disabled people “from door 
to door.” In 1989-90 the Centre devoted 7 percent 
of its total budget to R&D in this field. 


Although much of its work relates to the physically 
disabled, TDC also supports projects to meet the 
needs of travellers with hearing, sight, and speech 
disabilities. These travellers often require Commu- 
nication and orientation assistance beyond that 
available in airports, train stations, or bus terminals. 


During 1989-90 the Centre supported a number of 
studies on the communication needs of travellers with 
sensory disabilities. 


Other highlights included the continuation of an in- 
service demonstration of afully integrated accessible 
bus service in southern Ontario, as well as the in- 
service demonstration of accessible taxi service in 
Ottawa. TDC also sponsored the development of a 
loading device to transfer mobility impaired pas- 
sengers between aircraft and terminals without 
loading bridges. 


Shirley Martin, then Minister of State for Transportation, 
and Reg Whynott, Hamilton-Wentworth Regional Chairman, 
watch Ruth Selby, consumer representative, cut the ribbon 
at the inauguration ceremony for the CCL demonstration. 
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First accessible intercity 
bus service 


Canada Coach Lines (CCL) of 
Hamilton, Ontario, is offering fully 
integrated accessible bus service 
on its route linking Kitchener, 
Hamilton, Niagara Falls, and 
Buffalo, New York, in the first 
demonstration project of its kind in 
North America. 


With funding from Transport 
Canada’s Transportation for 
Disabled Persons Program, CCL 
purchased six buses equipped 
with internal lifts and wheelchair 
tie-down stations from Motor 
Coach Industries of Winnipeg. 
CCL schedules up to eight depar- 
tures daily in each direction on the 
route. TDC is technical manager of 
this demonstration project, which 
will gather information on the costs 
and benefits of the service and 
how it is used. 


The wheelchair lift 


Accessible taxi service 
for Ottawa 


Wheelchair users in Ottawa can 
now hail their own taxis as part of 
an innovative demonstration ser- 
vice launched in 1989. Although 
public transportation is generally 
available to disabled people in 
cities, it often requires advance 
booking and is seldom a per- 
sonalized service. Accessible taxis 
offer disabled travellers a choice. 


The four wheelchair-accessible 
taxis operating in Ottawa can 
accommodate people in secured 
wheelchairs as well as _ other 
passengers. The two-year project, 
jointly sponsored by the Ontario 
Ministry of Transportation, is eva- 
luating equipment and collecting 
data on ridership, trip purpose, 
Operator response, operating 
costs, and overall utilization. 
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Wheelchair-accessible taxi 


Pallet boarding system in use 


Improving access to aircraft 


Getting on and off the aircraft is 
the biggest obstacle for mobility 
impaired travellers, especially at 
airports without loading bridges. 
Passengers at such airports must 
be manually carried up the aircraft 
steps or transported and lifted by 
catering trucks, open, pallet- 
equipped forklifts, or powered 
platform lifts. 


In this project, the third phase of 
TDC-sponsored research,  re- 
searchers developed an enclosed 
pallet boarding device to be used 
with a forklift truck to transfer 
wheelchair users and_ other 
mobility impaired passengers 
between the terminal and the air- 
craft. The system, which is 
intended to service larger aircraft 
of 60 seats or more, is being field 
tested at selected Transport 
Canada airports. 
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Communicating with hearing impaired travellers 


The Canadian Hearing Society 
was commissioned to examine 
transportation terminal facilities in 
the first comprehensive Canadian 
study of the communication needs 
of hearing impaired travellers in 
transportation terminals. 


Researchers, who studied emer- 
gency procedures, general infor- 
mation displays, and sensitivity 
training for front-line staff, con- 
cluded that all transport facilities 
should be better equipped with 
communication devices for deaf 
and hearing impaired travellers, 


and that all travel information 
should be delivered both orally 
and visually. They also found that 
new technologies such as 
Communicaid and Translaid, two 
communication aids under de- 
velopment by TDC, can alleviate 
the most common problems 
encountered by hearing impaired 
people in terminals. 


Pay phone equipped for use 
by the hearing impaired 


Subway passenger communication system 
(Photo courtesy of Télécité Inc.) 


Delivering messages to 
sensory impaired passengers 


TDC supported a study by Teélécité 
Inc. of Montreal to determine 
whether the company’s display 
technology could be used to 
deliver emergency messages to 
sensory impaired subway passen- 
gers. 


The system uses three-colour, 
high-resolution LED panels to 
display text and graphics. Audio 
messages accompany the visual 
display. Data transmission is in real 
time and is capable of communi- 
cating with a vehicle moving 
through tunnels. The system incor- 
porates easy-to-use computer 
control technology based on 
window displays to send mes- 
sages, and can carry advertising 
when not needed for emergencies. 


The study found that implementing 
the system, which has broad appili- 
cation to passenger transportation 
systems, was both technically 
feasible and highly acceptable to 
passengers. A prototype is now 
being developed in a follow-on 
project supported by TDC. 
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MULTIMODAL R&D and 


VISITING EXPERTS PROGRAM 


F xploratory R&D in emerging technologies and 
enabling disciplines with potential benefits for 
more than one transportation mode are grouped under 
TDC’s multimodal program. This program area 
accounted for about 10 percent of the total TDC 
program in 1989-90. It includes research in micro- 
electronics, artificial intelligence, expert systems, 


advanced _ industrial materials, lasers, opto- 
electronics, and ergonomics, as well as technology 
monitoring, energy R&D, new conventional trans- 
portation systems, environmental concerns, and 
urban transportation. In 1989-90 TDC supported a 
projectto develop MMIC chips for use in MLS antennas 
as part of this program. 


Applying MMIC technology to MLS 


Monolithic microwave integrated 
circuit (MMIC) technology will 
allow the integration of micro- 
wave components on _ gallium 
arsenide chips. Such miniaturiza- 
tion promises increased reliability, 
reduced power consumption, and 
better signal control. In order to 
study this new technology, TDC 
joined with the Communications 
Research Centre of the Depart- 
ment of Communications — in 


applying MMIC principles to the 
Microwave 
(MLS). 


Landing System 


As part of this effort, TDC sup- 
ported a project in 1989-90 to 
develop MMIC chips for use in 
MLS antennas. The chips emit 
microwaves and may be used to 
produce and direct MLS micro- 
wave beams. Future research will 
be dedicated to assembling these 
components into a complete MLS 
azimuth antenna. 


MMIC chips have applications in 
several transportation modes. 


VISITING EXPERTS 


The Visiting Experts Program represents another 
initiative to stimulate innovation within Transport 
Canada. Visiting experts work at TDC for two to six 
months, developing research projects designed to 
focus their specialized knowledge on problems of 
interest to Transport Canada. The program was 


launched to encourage the exchange of ideas among 
experts in the public, private, and academic sectors 
whose knowledge of emerging technologies could 
foster innovative approaches to transportation issues. 
In 1989-90 TDC hosted four visiting experts and one 
visiting researcher. 
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Vijay Bhargava 


Dr. Vijay Bhargava became the first participant 
in TDC’s Visiting Experts Program in May 1989. 
During his three-month stay at TDC, Dr. Bhargava 
studied the transportation applications of digital 
communications. His work included research on error 
control techniques and protocols for the various 
transportation modes, as well as encryption systems, 
neural networks, expert systems, and their eventual 
application to transportation. 


Dr. Bhargava is internationally known for his work in 
digital communications, encryption, spread- 
spectrum, and mobile communications techniques. 
He is president of Binary Communications Inc., anda 
member of the Department of Electrical and 
Computer Engineering, University of Victoria. 


Ken Sinclair, Assistant Deputy Minister, Policy and 
Coordination Group, presenting a certificate to 
Visiting Expert Vijay Bhargava (right). 
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Diane Klassen 


Human-performance factors account for 80 percent of all aircraft failures. To 
acquire a background in the field of human factors, Diane Klassen conducted a 
review of the relevant literature while at TDC in 1989 as a visiting researcher. Her 
review included recommendations to improve cabin safety and passenger aware- 
ness, and to develop training programs in human factors and decision making. 


Ms. Klassen, who was on secondment from her position with Aviation Safety as 
Regional Manager of Aviation Licensing, Western Region, holds an airline 
transport pilot licence. She is qualified to instruct in all areas of aviation and has 
worked as a commercial pilot and as chief flight instructor. 
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lan Glen 


lan Glen, President of Fleet Technology Ltd., spent three months with TDC 
in 1990 as a visiting expert to develop a Canadian research program on ship 
structures. Having reviewed recent Canadian efforts in the field and consulted 
members of the Canadian marine community to determine needs, Mr. Glen 
proposed both a program for future research and a plan for achieving the 
program goals. 


Mr. Glen has extensive experience in all aspects of the Canadian marine industry. 
He serves on the editorial board of The International Marine Structures Journal, 
and has published over 30 papers on marine research, focussing on Arctic vessel 
performance and research planning. 


William Hurley 


Efficient allocation of runway resources was the focus of William Hurley’s work 
during his stay at TDC. Air-traffic congestion at airports is directly related to runway 
use. Because commuter aircraft operations and business flying have been the 
major sources of growth in air traffic in recent years, Dr. Hurley’s research focussed 
on defining price mechanisms to optimize the economic efficiency of a given 
airport. He then assessed management practices at Toronto’s Pearson Interna- 
tional Airport in the light of this research. 


Dr. Hurley specializes in transportation economics, working in such fields as 
operations research and management science. An Associate Professor at the 
Royal Military College’s Department of Political and Economic Science, he is also 
affiliated with the Canadian Institute of Guided Ground Transport, Queen’s 
University. 


Hussein Mouftah 


Computer-based traffic management and control in the form of advanced train 
control systems (ATCS) will play an increasing role in the rail industry. This 
technology uses processor-based equipment, including data communications 
and software, in vital or fail-safe functions. As a visiting expert in 1990, 
Hussein Mouftah explored available and newly emerging means to minimize 
risks, such as the use of system safety plans and computer-aided design and 
analysis tools, as well as methods of validating the safety of ATCS technology. 


Dr. Mouftah, an expert in computer engineering and microcomputer applications, 
is a member of the Department of Electrical Engineering, Queen’s University. 


R&D SUPPORT ACTIVITIES 


he support provided by financial services, the research library, and 

administrative services is essential to the success of the Centre’s 
R&D program. During 1989-90 greater automation and an effective 
management information system has improved productivity. 


Financial Services 


Financial Services provides 
commitment and management 
information for TDC contracts, 
following each project, auditing 
and processing payment, and 
maintaining financial controls and 
records. 


Judith Nogrady Library 


The Judith Nogrady Library is the largest trans- 
portation research library in Canada, with more than 
15 000 books and reports, 5000 documents on 
microfiche, 500 periodicals, and a growing audio- 
visual collection. Its services are available not only 
to Transport Canada, but also to other government 
departments, industry, and universities. 


Administrative Services 


Administrative Services’ wide-ranging support 
includes computerized record management, and 
the production and distribution of TDC publications 
to the transportation community and the public. 
Eighty-three titles, including 26 in-house publica- 
tions, were released in 1989-90, and 45 349 volumes 
were distributed. 


| AWARDS 


DC’s accomplishments result from the combined efforts of the 

entire staff. Each year, however, individuals are recognized by 
Transport Canada and by other organizations for exceptional effort or 
accomplishment. 


Maurice Audette, Senior Development Officer, received a Transport 
Canada Merit Award in recognition of his contributions to Arctic marine 
navigation. Since 1979 Mr. Audette has guided the development of an 
advanced marine navigation support system that is helping Canadian 
vessels transit ice-covered Arctic waters more safely and efficiently. 
This research program led to the development of airborne Synthetic 
Aperture Radar (SAR), which allows precise location of a ship along the 
navigation route and identification of the least resistant path through the 
ice. Without this technology, commercial shipping in the Arctic would not 
be feasible. The Canadian Coast Guard has established a multi-million 
dollar program with Environment Canada for continuous SAR coverage 
of Canada’s North. Mr. Audette, whose personal commitment has led him 
to participate in three Arctic voyages, is generally recognized as the 
driving force behind this program. 


Martin Brennan, Associate Assistant Deputy Minister, Policy and 
Coordination Group, congratulating Maurice Audette (right) on his award. 
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Micha Avni, TDC’s Division Chief of Advanced Technology, was the 1990 
winner of the Howard E. Petch Award. This award is presented annually 
by the Engineering Institute of Canada and the Canadian Society for 
Electrical and Computer Engineering (CSECE) to anon-member who has 
rendered exceptional service in furthering the objectives of the CSECE. 
Mr. Avni joined TDC in 1983. He holds degrees in electrical engineering 
from the Technion Israel Institute of Technology, and a Master of Science 
degree in digital communications from Concordia University. He is a se- 
nior member of the Institute of Electrical and Electronics Engineers (IEEE) 
and a past recipient of the IEEE Region 7 Merit Award. 


Nicole Ferland, Manager, Administrative Services, and Centraide 
coordinator for TDC, accepted a 10-year Gold Award on behalf of the staff 
in recognition of TDC’s outstanding participation in the Centraide 
campaign. The award is made to organizations having at least 85 percent 
participation in the campaign and an average donation of $65 or more over 
ten consecutive years. TDC surpassed that requirement with almost 
100 percent participation each year. 


Nicole Ferland and Gus Pokotylo, 
Director General, Research and 
Development, displaying the 
Centraide Gold Award 


FINANCIAL OVERVIEW 


TDC’s base budget expenditures Expenditures — TDC budget 

for 1989-90 are compared with (thousands of dollars) 

those for the previous fiscal year 

in the table at right. Salaries and 1988-89 1989-90 
administration accounted for 

about 27 percent of the $11 million Salaries 2 234 2 291 
total in 1989-90. R&D contracts Administration 711 719 
and support activities, funded (travel, communications, supplies, etc.) 

through the Core R&D Program, R&D Contracts 6 144 7 342 
amounted to approximately R&D Support 656 648 
$8 million, or 73 percent of TDC’s 

budget. Total $9 745 $ 11 000 


In 1989-90 TDC managed $15.1 million in federal funds for transportation 
research and development, almost twice its Core budget of $8 million. 
This included $5.8 million from other Transport Canada components and 
other federal departments, and $1.3 million in federal program 
contributions. Industries, provinces, and municipalities contributed 
another $7.3 million, bringing the total value of TDC’s R&D program to 
$22.4 million, almost three times the Core budget. 


Total R&D expenditures — all funding sources 
(thousands of dollars) 


FUNDING SOURCES 1988-89 1989-90 


Base Funding 3 500 = 
Core Funding 3 300 7 990 


TDC R&D Expenditures 6 800 7 990* 


Other Federal R&D Funds 4 423 5 849 


Federal Program Contributions 2 420 1 256 


Total Federal R&D Expenditures 13 643 15 095 


Additional Contributions (industry, 9214 7 283 
provinces, municipalities, etc.) 


Total Value of TDC R&D Program $ 22 857 $ 22 378 


* Actual R&D expenditures in 1989-90 totalled $8.7 million. As the result of a 
reserve of funds re-directed to other Transport Canada activities, approximately 
$ 700 000 of expenditures were carried forward into 1990-97. 


ir 


Augmenting TDC’s core funding of $8 million in 1989-90 were funds from: 


e the federal Energy R&D Program; 
e Transport Canada’s Transportation for Disabled Persons Program; 
e other components of Transport Canada; 


e the Canada-Quebec Economic and Regional Development 
Agreement; 


e Canadian industries, provinces, and municipalities. 


A detailed statement of R&D expenditures and funding sources, com- 
pared with that of the previous fiscal year, is given in the table opposite. 


Significant changes in 1989-90 included a 17.5 percent increase in the 
Centre’s R&D funding, a 46 percent increase in Energy R&D Program 
funds, and increases from Transport Canada’s Operating Groups and 
other government departments. Funds from the Canada-Quebec 
Economic and Regional Development Agreement, approaching the 
conclusion of its term, were 35 percent lower. Bridge funding from Supply 
and Services Canada dropped by 71 percent following the cancellation 
of the Unsolicited Proposals Program. Increases offset decreases in 
1989-90, producing a net increase of $1.5 million or about 11 percent in 
total federal R&D expenditures. 


The decline in funding from industry and the provinces shown in the table 
opposite reflects the conclusion of specific projects rather than a trend in 
funding. Tracing funding sources since 1986-87, the graph below illus- 
trates a gradual and sustained upward trend in most funding sources. 


R&D funding source trends 


Millions of dollars 
25 
1989-90 


20 Industry & Provinces: $7.3 


HM Other Federal Depts.': $ 3.0 
15 


[=] ssc2: $ 0.2 
EMR?: $2.6 
TDPP*: $1.2 


E22 TDC R&D Budget: $8.0 


86-87 87-88 88-89 89-90 


1 |ncludes funding from Canada-Quebec Economic and Regional Development Agreement 
2 Supply and Services Canada 

3 Energy, Mines and Resources Canada: Energy R&D Program 

4 Transportation of Disabled Persons Program (funding and contributions) 
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Detailed statement of R&D expenditures 
(thousands of dollars) 


TDC R&D BUDGET 1988-89 1989-90 


Base Funding 
Core Funding 


OTHER FEDERAL FUNDS 


Energy R&D Program 
(Energy, Mines & Resources) 


Transportation of Disabled Persons Program 
R&D Bridge Funds (Supply & Services Canada) 


Transport Canada 
(Marine, Aviation, Airports Authority, Surface) 


Other Departments 


FEDERAL PROGRAM CONTRIBUTIONS 


Canada-Quebec Economic and Regional 
Development Agreement 


Transportation of Disabled Persons Program 


Total Federal R&D Expenditures $13643 $15095 


ADDITIONAL CONTRIBUTIONS 


Canadian Industry 
Provinces 
Municipalities 
Other 


Total Value of R&D Program $22857 $22 378 


Multi-Year Value of R&D Program** $ 33 million $38 million 


* See note on page 39 
** Represents the total value of all active R&D contracts in a given year 
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R&D funding by program area and source 


A breakdown of R&D funding Millions of dollars 
sources for 1989-90 by program 6 
area and source is presented at 
right. Industry and the provinces 
accounted for almost two-thirds of 5 
the funding for the Highway pro- 
gram, an area of provincial juris- 
diction where TDC participates in 4 
projects funded largely by its 
provincial, municipal, and industry 
partners. Industry also played a 3 
significant part in funding the Air 
program, contributing approxi- 
mately $2 million. 2 


Marine Air Highway 


R&D expenditures by performing organization 


Percentage 
60 


50 1988-89: $13.3 million* 


1989-90: $14.8 million* 


Consultants Manufacturers Operators 


Universities Others 


* Total federal R&D funds less fees paid to Supply and Services Canada 


Industry, provinces, etc. 
E=] Other federal funds 
Hl TOC budget 


Rail Accessible Multimodal 
Transportation 


As this figure illustrating R&D ex- 
penditures by type of organization 
shows, the share of TDC’s program 
carried out by manufacturers rose 
from 25 to 30 percent in 1989-90. 
This trend is expected to promote 
greater commercial exploitation of 
TDC-sponsored research. 
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TDC’s research program is carried 
out by industry, government, and 
universities across Canada. The 
figure at right shows where TDC 
spent its federal R&D funding in 
1989-90. 


Distribution of federal R&D expenditures 
(thousands of dollars) 


Total federal funding: $15.1 million 


TDC Personnel 


Person-Years 


Average value of federal funds managed 


1988-89 


45.5 


per person-year 


Thousands 
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375 


1989-90 


40 


350 
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300 
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88-89 
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Management of TDC’s program 
was carried out in 1989-90 with 
5.5 fewer person-years than in the 
previous fiscal year. At the same 
time, the average value of federal 
funds managed by TDC staff 
increased to $375 000 per person- 
year. Since 1986-87, the average 
value of contracts handled by each 
TDC staff member has increased 
by over 33 percent. Increased 
automation and an_ effective 
management information system 
have helped to boost productivity, 
but it is largely through the 
dedication of staff that TDC has 
been able to keep pace with the 
growing demands of the program 
inthe face of continuing constraint. 


Mie Seo. |e 


POLICY AND COORDINATION GROUP 


ORGANIZATION CHART 


ASSISTANT DEPUTY MINISTER 
POLICY AND COORDINATION 


ASSOCIATE ASSISTANT 
DEPUTY MINISTER 


DIRECTOR GENERAL 


RESEARCH AND 
DEVELOPMENT 


DIRECTOR es "EXECUTIVE | DIRECTOR DIRECTOR 


RESEARCH PLANNING = "TRANSPORTATION. = S RESEARCH PROGRAM 
AND COORDINATION EVELOPMENT CENTRE DEVELOPMENT 


ADVANCED _ TRANSPORTATION _ TECHNOLOGY 
TECHNOLOGY | |_| , | | APPLICATIONS 


‘DIVISION o Le = DIVISION” 


: ADM eo Tbe -RESEARCH 
SERVICES” 8 


* Financial Services reports directly to Executive Services, Policy and Coordination, Ottawa. 
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MARCH 1990 


(RR 2 a a ee a 


Executive Director 


Secretary 


N.E. Rudback 
Lise Boivin 
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Advanced Technology Division 


Chief 

Acting Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Micha Avni 
Pierrette Germier 
Barry B. Myers 

C. Alfred Versailles 
Maurice Audette 
Howard Posluns 
Louis A. Poulin 
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Current Technology Division 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


William S.C. McLaren 
Carole Beaupré 
Wayne G. Rowan 
Doug W. Dibble 

Neil R. Gore 

Roy S. Nishizaki 
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Technology Applications 
Division 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 


Brian Marshall 
Suzanne McLoughlin 
Lewis Sabounghi 
Sesto Vespa 
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Transportation Systems 
Technology Division 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


James D. Reid 

Marcelle Sadubin 
Jacques E. Laframboise 
lan M. Bayly 

Thomas Peirce 

Pierre L. Semery 
Michael A. Stenson 
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Research Analysis & Special 


Programs Division 


Chief 
Secretary 
Senior Development Officer 


Project Officer, Special Needs 


Senior Research Officer 
Principal Ergonomist 


Acting Head, Research Library 


Manager, Administrative Services 


Supervisor, Office Services 
Purchasing Clerk 
General Clerk 


Acting Head, Publications 


Graphics Illustrator 


Ling Suen 
Jocelyne Verville 
John H. Morgan 
Barbara A. Smith 
Trevor N. Smith 
Ruth M. Heron 
A. George Ekins 


Nicole Ferland 
Robert Daraiche 
Sylvie G. Daveluy 
Monique Leblanc 
Dina lwanycky 
William G. Doré 
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Financial Services 


Manager, Financial Services 
Accounts Clerk 


Finance Clerk 


Antoine Sidhom 
Lyse Taillon 
Jeannine Groulx-Fortin 
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Co-Chairman, Canadian Conference on Electrical and 
Computer Engineering, Montreal, September 1989. 


Editor, Electronic Systems in _ Transportation: 
Proceedings. Canadian Conference on Electrical & 
Computer Engineering, Montreal, September 1989. 


Member of the Editorial Board, Canadian Journal of 
Electrical and Computer Engineering. 


Ruth M. Heron 


Advisor, Canadian Membership of International 
Coalition of Airlines Associations Human Factors 
Committee. 


Editor, “Technology Watch” in the international journal 
Specialized Transportation Planning and Practice. 


Affiliate Member, Centre for Research in Human 
Factors, Carleton University. 


Brian Marshall 


Canadian Representative, European Conference of 
Ministers of Transport Ad hoc Group on Transport 
for People with Mobility Handicaps, Paris, France, 
March 1990. 


Member, Bus Design Improvement Task Force, 
Canadian Urban Transit Association. 


Barry B. Myers 


Chairman and Organizer of Committee Meeting and 
Selection of Session Topics, Transportation Research 
Board Committee, AlJO 7 on Aircraft/Airport Compati- 
bility, Washington, D.C., January 1990. 


Member, Fluid Testing Working Group, Society of 
Automotive Engineers Ad hoc Committee on Aircraft 
Ground Deicing, Washington, D.C. , May 1989 and 
Tulsa, Oklahoma, August 1989. 


Roy S. Nishizaki 


Member, Canadian Standards Association, Ad hoc 
Group on Wheelchair Securement / Passenger 
Restraint. 


Member, Locomotive Efficiency Review Committee, 
Association of American Railroads. 


Member, Train Resistance Review Committee, Asso- 
ciation of American Railroads. 


Thomas Peirce 


Member, Steering Committee, Marine Advisory Board, 
Arctic Marine R&D Workshop, Ottawa, February 1990. 


PROFESSIONAL ACTIVITIES 


Micha Avni Howard Posluns 


Secretary, Emergency Locator Transmitters Working 
Group, Transport Canada Aviation Group. 


Member, National Search and Rescue Secretariat 
Beacon Committee. 


Member, Sub-Committee - 160, Minimum Operational 
Performance Standards 406 MHz Emergency Locator 
Transmitters, Radio Technical Commission _ for 
Aeronautics. 


Member, Technical Review Committee, Development 
of a 406 MHz Personal Locator Beacon, Com- 
munications Canada. 


Participant, Expert Systems Development - Tools 
Tutorial, Centre de recherche informatique de 
Montréal, May 1989. 


Participant, Third Workshop on _ Operational 
Meteorology, Canadian Meteorological and Oceano- 
graphic Society, Universite du Québec a Montréal, 
May 1990. 


Louis A. Poulin 


Treasurer, Canadian Society of Electrical and 
Computer Engineering. 


TDC Representative, Canadian Committee on 
Positioning from Space, Energy, Mines and 
Resources, Ottawa. 


James D. Reid 


Chairman, IEEE Computer Society, Montreal Section. 


N.E. Rudback 


Chairman, Technical Section: Transportation R&D for 
Researchers, Association québécoise du transport et 
des routes, Jonquiére, Quebec, April 1989. 


Administrator, and Member of Administration Com- 
mittee, Association québécoise du transport et des 
routes, Montreal, 1989-90. 


Administrator, R&D Committee, Associatior, yuébeé- 
coise du transport et des routes, Montreal, 1989-90. 


Member, Selection Committee, Quebec Government 
Programme d'aide a la recherche et au dévelop- 
pement en transport. 


Lewis Sabounghi 


Chairman, Vehicle Technology Committee, Roads and 
Transportation Association of Canada. 


Co-Chairman, Organizing Technical Committee, 
Vehicle Navigation and Information Systems Inter- 
national Conference, Toronto, September 1989. 
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Member, Vehicle Technology Committee, Trans- 
portation Research Board. 


Voting Member, Executive and Policy Committee, 
U.S./Canada Highway Electronic Licence Plate 
Program. 


Member, Canadian Intelligent Vehicle Highway System 
Round Table. 


Member, Freight Transportation Committee, Asso- 
ciation québécoise du transport et des routes. 


Member, Goods Movement Technical Committee, 
Roads and Transportation Association of Canada. 


Member, Technical Council, Roads and Transportation 
Association of Canada. 


Member, Transportation Division of the Executive, 
Society of Civil Engineering. 


Barbara A. Smith 


Member, Canadian Standards Association Sub- 
committee on Transportable Mobility Aids. 


Member, National Transportation Agency Equipment 
Accessibility Subcommittee (Marine). 


Member, Technology Task Force, Access to the Skies. 


Member, Technology Task Force on Accessibility to 
Small Aircraft, Federal Aviation Administration. 


Ling Suen 


Chairman, Transit Planning Committee, Roads and 
Transportation Association of Canada Annual Meeting, 
Calgary, September 1989, and Spring Meeting, 
Montreal, April 1990. 


Member, Paratransit Committee and Transportation 
for the Disadvantaged Committee, Transportation 
Research Board 69th Annual Meeting, Washington, 
D.C., January 1990. 


Member, Policy Committee, Fifth International 
Conference on Mobility and Transportation for Elderly 
and Disabled Persons, Stockholm, Sweden, May 
1989. 


Member, R&D Subcommittee and Transit for the 
Disabled Subcommittee, Canadian Urban Transit 
Association Annual Meeting, Ottawa, June 1989, and 
Fall Meeting, Toronto, November 1989. 


Sesto Vespa 


Member, Heavy Vehicle Research Coordinating 
Committee of Roads and Transportation Association of 
Canada. 


Member, Organizing Committee, Association 
québécoise du transport et des routes, Colloquium 
on Vehicle Design, Montreal, November 1989. 


Participant, Annual Meeting of Transportation 
Research Board Committee A3B06 on Simulation and 
Measurement of Vehicle and Operator Performance, 
Washington, D.C., January 1990. 


Participant, Second International Symposium on 
Heavy Vehicle Weights and Dimensions, Kelowna, 
B.C., June 1989. 


Participant, Workshop on Vehicle Safety and 
Productivity Research and Development, Toronto, 
January 1990. 


SCIENTIFIC AND TECHNICAL PAPERS 


Maurice Audette 
(with T.E. Feather, A. Lee-Kwen, L. Guan, S.J. Berkowitz) 


Electronic Systems in Transportation: Automated 
Baggage Threat Detection. Paper presented at the 
Canadian Conference on Electrical & Computer 
Engineering, Montreal, September 1989. 


(with M. Huculak, A. Nilakantan, C. Gauthier) 


Electronic Systems in Transportation: The Use of 
Image Processing for Marine Radar Images. Paper 
presented at the Canadian Conference on Electrical & 
Computer Engineering, Montreal, September 1989. 


lan M. Bayly 
(with A.J. Keinonen, R.P. Browne, C.R. Revill) 


Summary of Beaufort Sea Icebreaker Performance. 
Paper presented at Icetech ’90, the Fourth International 
Conference on Ships and Marine Systems in Cold 
Regions of the Society of Naval Architects and Marine 
Engineers, Calgary, March 1990. 


Doug W. Dibble 


Machine Vision Systems. Paper presented at Transport 
Canada Research and Development Directorate 
(DGRD) Staff Seminar: Exploring New Technologies, 
Cornwall, Ontario, September 1989. 


(with V.M. Malhotra, G. Carette, A. Bilodeau) 


Fibre-Reinforced High-Volume Fly Ash Shotcrete for 
Controlling Aggressive Leachates from Exposed Rock 
Surfaces and Mine Tailings. Paper presented at the 
3rd CANMET/ACI International Conference on Fly 
Ash, Slag, Silica Fume and Natural Pozzolans, 
Trondheim, Norway, June 1989. 


(with W.S.C. McLaren) 


TDC Activities in Rail R&D Related to Mineral Trans- 
portation. Paper presented at CANMET Workshop on 
Transportation of Mineral Commodities in Western 
Canada, Calgary, June 1989. 


Ruth M. Heron 


Application of Ergonomics to Transportation Systems 
and Technology for the Elderly and Disabled. Paper 
presented at the Fifth International Conference on 
Mobility and Transport for Elderly and Disabled 
Persons, Stockholm, Sweden, May 1989. 


Ergonomics of Technology for the Elderly and Disabled 
developed by the Transportation Development Centre. 
Presentation at the Rehabilitation Department, 
University Hospital in Lubljana, Yugoslavia, May 1989. 


“The ergonomist.” In R. Gifford, ed., Applied psy- 
chology: Variety and Opportunity. New York: Allyn & 
Bacon, 1990. 


“Technology Watch: NIPPI.” Specialized Trans- 
portation Planning and Practice, 1989. 


Use of Magnetoencephalography (MEG) and Electro- 
encephalography (EEG) in the Measurement of 
Operator Performance. Paper presented at the 
Transport Canada Research and Development Direc- 
torate (DGRD) Staff Seminar: Exploring New 
Technologies, Cornwall, Ontario, September 1989. 


Use of Magnetoencephalography (MEG) and Electro- 
encephalography (EEG) in Processes of Selection 
and Training of Air Traffic Controllers. Paper presented 
at the International Coalition of Airlines Associations 
Human Factors Seminar, Leningrad, U.S.S.R., 
April 1990. 


(with S. Cavanagh) 


“Ergonomics of the Redesign of a Road Freight 
Locomotive Cab.” In E. D. Megaw, ed., Contemporary 
Ergonomics. London: Taylor & Francis, 1989. 


(with U. Rutenberg) 


Ergonomics of Translaid, a Transportation Terminal 
Check-in Device for Travellers with Hearing, Speech, 
or Language Difficulties. Paper presented at the Fifth 
International Conference on Mobility and Transport for 
Elderly and Disabled Persons, Stockholm, Sweden, 
May 1989. 


William S.C. McLaren 


Railway Transportation Applications of Electronics 
and Computers. Presentation to Canadian Conference 
on Electrical & Computer Engineering, Montreal, 
September 1989. 


(with D.W. Dibble) 


TDC Activities in Rail R&D Related to Mineral 
Transportation. Paper presented at CANMET Work- 
shop on Transportation of Mineral Commodities in 
Western Canada, Calgary, June 1989. 


Brian Marshall 


Highway Transportation Applications of Electronics 
and Computers. Paper presented at the Canadian 
Conference on Electrical & Computer Engineering, 
Montreal, September 1989. 


Intercity Accessibility: Canadian Developments in 
Vehicle Design. Paper presented at the European 
Conference of Ministers of Transport Seminar on 
Access to Coaches, Paris, France, March 1990. 
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TDC’s Intercity Bus Accessibility R&D Program. Paper 
presented at the Canadian Bus Association Annual 
Meeting, Halifax, June 1989. 


(with P. Hallett) 


Accessible Intercity Buses: The Canadian Experience. 
Paper presented at the European Conference of 
Ministers of Transport International Seminar on Public 
Transport for People with Mobility Handicaps, Dunkirk, 
France, November 1989. 


John H. Morgan 
(with W.A. Adams) 


Canadian Electrochemical Power Sources: R&D for 
Traction Applications. Paper presented at EVS-9, 
Electric Vehicle Symposium, Toronto, November 1989. 


Barry B. Myers 


Heliport, Vertiport and Remote Areas. Presentation at 
U.S./Canadian Civil Tilt Rotor Meeting, Vancouver, 
August 1989. 


Sto! Aircraft Potential. Presentation at the Society of 
Automotive Engineers Future Transportation Tech- 
nology Conference, Vancouver, August 1989. 


Update Canada: Vertiport Planning to the North. 
Presentation at FAA-NASAO Vertiport Planning Study 
Coordination Conference, Arlington, Texas, June 1989. 


(with J. Rostenne, D. Deziel) 


Radio Navigation/Location Requirements for Surface 
Users in Canada: Present and Forecasted Equipment 
Uses. Paper presented at IEEE Vehicle Navigation 
and Information Systems Conference, Toronto, 
September 1989. 


Roy S. Nishizaki 
(with B.A. Smith) 


Accessibility to Air Travel in North America: Recent 
Research and Related Issues. Paper presented at the 
Fifth International Conference on Mobility and Trans- 
port for Elderly and Disabled Persons, Stockholm, 
Sweden, May 1989. 


(with F.M. Williams, D.N. Baker) 


The Effect of Ice Friction on the Resistance of Two 1:30 
Scale Models. Paper presented at Icetech ’90, the 
Fourth International Conference on Ships and Marine 
Systems in Cold Regions of the Society of Naval 
Architects and Marine Engineers, Calgary, March 1990. 


Thomas Peirce 
(with G. Comfort, A. Keinonen, D. Spencer) 


Physical Modelling of a First Year Ridge Ramming 
Event. Paper presented at Icetech ’90, the Fourth 
International Conference on Ships and Marine Sys- 
tems in Cold Regions of the Society of Naval Architects 
and Marine Engineers, Calgary, March 1990. 


N.E. Rudback 


Arctic Marine Transportation R&D: Strategy for the 
Future. Paper presented at the Workshop on Arctic 
Marine Transportation R&D, Ottawa, February 1990. 


Innovations in Transport. Paper presented at the 
Canadian Conference on Electrical & Computer 
Engineering, Montreal, September 1989. 


The Role of TDC in Transportation R&D. Presentation 
to the Intermediate Management Course, Transport 
Canada Training Institute, Cornwall, Ontario, June and 
November 1989. 


Lewis Sabounghi 


Choix des véhicules. Presentation at Association 
québécoise du transport et des routes Seminar, 
Quebec and Montreal, October 1989. 


L’état actuel de la technologie électronique dans les 
véhicules. Paper presented at Colloque Progrés de 
Technologie de Conception des Véhicules, Montreal, 
November 1989. 


Highway Transportation in the Year 2000. Presentation 
at Ottawa/Carleton Regional Committee for Enrich- 
ment, Ottawa, April 1989. 


Spécifications selon les besoins. Presentation at 
Association québécoise du transport et des routes 
Seminar, Quebec and Montreal, October 1989. 


(with B. Taylor, T. Bergan, R. Klashinsky) 


The Application of On-Board Computers for Auto- 
matic Vehicles. Paper presented at Roads and 
Transportation Association of Canada Annual Meeting, 
Calgary, September 1989. 


(with A. Bergan, B. Taylor, R. Klashinsky) 


Canadian Highway Electronic Licence Plate Program. 
Paper presented at Roads and_ Transportation 
Association of Canada Annual Meeting, Calgary, 
September 1989. 


(with T. Gomi) 


Effective Interface to Expert Systems in Transportation. 
Paper presented at the Canadian Conference on 
Electrical & Computer Engineering, Montreal, 
September 1989. 
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(with J.A. Parviainen, R.E. Case) 


Future Mobile Information Systems: Potential Appli- 
cations. Paper presented at Roads and Transportation 
Association of Canada Annual Meeting, Calgary, 
September 1989. 


(with J.A. Parviainen) 


Mobile Information Systems — State of the Art. Paper 
presented at the International Symposium on Vehicle 
Navigation and _ Information Systems, Toronto, 
September 1989. 


(with S. Sankar, S. Rakaja) 


The Stability of Heavy Articulated Liquid Tank Vehicles. 
Paper presented at the International Symposium on 
Vehicle Stability, Kelowna, B.C., May 1989. 


Pierre L. Semery 


Modelling of Ice Class Shafting Systems. Paper 
presented at Icetech ‘90, the Fourth International 
Conference on Ships and Marine Systems in Cold 
Regions of the Society of Naval Architects and Marine 
Engineers, Calgary, March 1990. 


Barbara A. Smith 
(with R.S. Nishizaki) 


Accessibility to Air Travel in North America: Recent 
Research and Related Issues. Paper presented at the 
Fifth International Conference on Mobility and Trans- 
port for Elderly and Disabled Persons, Stockholm, 
Sweden, May 1989. 


Trevor N. Smith 


Research Development and Assessment of Strobe Light 
Technology for Reduction of Bird-Aircraft Collisions. 
Paper presented at the International Air Transport 
Association Safety Advisory Meeting, Lisbon, Portugal, 
February 1990. 


Ling Suen 
(with T. Geehan) 


Application of Voice Technology to Transportation of 
Disabled Persons. Paper presented at the Fifth Interna- 
tional Conference on Mobility and Transport for Elderly 
and Disabled Persons, Stockholm, Sweden, May 1989. 


Expo 86 - Vancouver: A Model of Accessibility. Paper 
presented at the Fifth International Conference on 
Mobility and Transport for Elderly and Disabled 
Persons, Stockholm, Sweden, May 1989. 


Transportation and Disabled Persons: A Canadian 
Profile. Paper presented at the Fifth International 
Conference on Mobility and Transport for Elderly and 
Disabled Persons, Stockholm, Sweden, May 1989. 


(with U. Rutenberg, W.G. Atkinson) 


Transportation for Elderly Canadians: An Overview 
of TDC Related Research Activities. Paper pre- 
sented at the Canadian Association on Gerontology 
Annual Scientific and Educational Meeting, Ottawa, 
October 1989. 


C. Alfred Versailles 
(with B.R. Dawe, M. Kelly) 


The Potential Use of Radar Technology in Ship Based 
Search and Rescue Operations. Paper presented at 
the Canadian Conference on Electrical & Computer 
Engineering, Montreal, September 1989. 


Sesto Vespa 


Active Suspensions. Paper presented at Transport 
Canada Research and Development Directorate 
(DGRD) Staff Seminar: Exploring New Technologies, 
Cornwall, Ontario, September 1989. 


(with S. Dorion, J. Pickard) 


Feasibility of Anti-Jackknifing Systems for Tractor 
Semitrailers. Paper presented at Society of Auto- 
motive Engineers Future Transportation Technology 
Conference, Vancouver, August 1989. 


(with P. Toogood) 


Research and Development Opportunities for 
Advancing Highway Freight Transport Technologies. 
TP 9473E, Montreal, September 1989. 
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TRANSPORTATION DEVELOPMENT CENTRE 


| am pleased to present the 1991-92 Annual Review of the 
Transportation Development Centre (TDC). The review summarizes 
TDC’s activities and accomplishments for the fiscal year ended 
31 March 1992. 


In 1991-92, a year marked by continuing fiscal restraint, 
skillful planning and extensive consultation enabled TDC to imple- 
ment a cost-effective R&D program responding to the priorities of 
both the government and the transportation sector. Increased 
cooperation with other departments and with organizations in 
other countries — the U.S. Federal Aviation Administration and 
Coast Guard, for example — also helped to maximize the value 
of our research programs. 


To sharpen the focus of its R&D program, TDC conducted 
a number of workshops and seminars that served to disseminate 
scientific information and to identify critical research topics. 


In October 1991 the Minister announced Transport 
Canada’s role in the National Strategy for the Integration of 
Persons with Disabilities, and TDC took on the responsibilities for 
technology transfer, overseeing the field testing, trials, and demon- 
strations of small-scale accessible transportation technologies. 
Under this program, TDC will also be conducting R&D related to 
accessible bus technologies and the development of a trans- 
portation disabilities data base. 


The continuing dedication and excellence of TDC staff 
was Officially recognized this year by two awards and a fellowship. 
My congratulations to Ling Suen and Ruth Heron on their fine 
achievements. | would also like to express my appreciation to the 
whole TDC team, as well as to our partners in Transport Canada, 
who helped us to achieve our goals. | am confident that our 
cooperative efforts will help the Canadian transportation sector 
to maintain its contribution to national prosperity. 


Micha Avni 
Executive Director 
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The Transportation Development Centre 
(TDC), Transport Canada’s central research 
organization, manages an R&D program 
aimed at improving the safety, efficiency, 
and accessibility of the Canadian trans- 
portation system, while protecting the 
environment. The program involves all 
transportation modes and all stages of the 
innovation cycle — from concept definition 
to demonstration and deployment. 


Located in Montreal, the traditional capital 
of Canada’s transportation sector, TDC is 

a component of the Research and Develop- 
ment Directorate of the department’s Policy 
and Coordination Group. It is headed by an 
Executive Director and staffed by a multi- 
disciplinary team of engineers, planners, 
ergonomists, and economists responsible 
for formulating and managing projects. A 
research library and a publications division 
provide information collection and dissemi- 
nation services. 


R&D Program 


TDC is responsible for implementing Trans- 
port Canada’s Central R&D Program, with 
a mandate to enhance the department's 
technological capability, to promote inno- 
vation in transportation, and to address the 
department’s current strategic objectives. 


In 1991-92 the Central R&D Program had 
the following strategic objectives: 


e safety, including security of the trans- 
portation system; 


e effectiveness in meeting transportation 


needs at least cost; 
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e efficiency in departmental operations 
and in the transportation system; 


e protection of the physical environment 
from the impact of transportation 
activities; 

e accessibility to transportation services 
and facilities for elderly and disabled 
persons. 


Guidance for the program is provided by the 
department’s Research and Development 
Council, made up of twelve representatives 
from TDC and other Transport Canada 
groups. The council, a forum for exchange 
of ideas and information in areas of com- 
mon concern, facilitates overall R&D plan- 
ning and programming. This cooperative 
approach is supported by extensive consul- 
tation with technical and operational staff, 
with special program sponsors, and, 
through advisory boards, with the private 
sector. The private sector provides further 
input by submitting proposals for research 
projects. 


The Central R&D Program encompasses the 
Core R&D Program, special programs, and 
joint initiatives. The Core R&D Program pro- 
vides TDC with sustained, dedicated funding 
for the following areas: 


e long-term application R&D in support 
of departmental needs; 


e sector-oriented R&D in support of the 
transportation community; and 


e exploratory research into emerging 
technologies and disciplines. 
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It is augmented by special programs and 
funding sources. In 1991-92 these included: 


e the federal Energy Research and De- 
velopment Program administered by 
the interdepartmental Panel on Energy 
Research and Development; 


e the departmental Transportation for 
Disabled Persons Program and the 
National Strategy for the Integration 
of Persons with Disabilities; 


e the Canada-Quebec Economic and 
Regional Development Agreement; 
and 


e the Artificial Intelligence Program of 
Industry, Science and Technology 
Canada. 


Joint and cost-shared initiatives with other 
departmental and federal sources, prov- 
inces, municipalities, and industry complete 
the program. 


Program Implementation 


Each year an operational plan is prepared 
outlining the R&D thrusts for a three-year 
period and detailing the proposed program 
for the coming year. TDC’s extensive con- 
sultation process ensures that the projects 
selected for implementation best respond 
to departmental and industry needs. The 
program is regularly evaluated and modified 
if necessary. A degree of flexibility is built 
into the plan to allow for this and for the 
addition of promising projects should new 
opportunities arise. 


In keeping with federal policy, projects are 
contracted out to organizations in the private 
and public sectors — consultants, manufac- 
turers, operators, and universities — in all 
parts of the country. Contracts are generally 
awarded on a competitive basis. 


Working closely with contractors, TDC staff 
manage the technical aspects of each 
project, control finances, and evaluate prog- 
ress. They also ensure that the end products 


BREAKDOWN OF TDC R&D PROGRAM 


Sector-directed R&D 


Long-term R&D 


Exploratory R&D 
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of TDC’s program — technical data and 
research reports, equipment designs, 
laboratory hardware, computer software, 
and prototype transportation systems — 
find application in the Canadian trans- 
portation system. 


Program Areas 


TDC’s plan for implementation of the Central 
R&D Program is organized into the following 
areas: 


e Marine 

e Air 

e Highway 

e Rail 

e Transportation Accessibility 
e Multimodal 


Each program reflects the strategic research 
goals and specific priorities of Transport 
Canada and the transportation sector. The 
chart below illustrates TDC’s related expen- 
ditures on targeted benefits in 1991-92. The 
chart is based on the two principal benefits 
provided by each project. 


Marine Program 


Focussing on the regulation, safe operation, 
and design of vessels in Canadian waters, 
TDC’s marine R&D program emphasizes not 
only the development of technologies to 
make shipping safer in open and icebound 
waters, but also the evaluation of new prod- 
ucts and systems for the Canadian Coast 
Guard and the marine industry in general. 
The regulation and safety aspects of the 


EXPENDITURES ON TARGETED BENEFITS 


(Millions of dollars) 


Improved Safety : 


Improved Productivity/Efficiency : 


Accessibility | 


Improved Technology Base {: 


Energy Concerns 


Policy/Regulations/Standards Development 


Improved Security 


Reduced Costs 


Environmental Protection |: 


Improved Service be 


Economic Development 
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program support the Canada Shipping Act 
and the Canadian Arctic Shipping Pollution 
Prevention Regulations, which protect 
Canada’s sensitive northern ecosystem. 


The program, which accounted for 26 per- 
cent of the 1991-92 R&D budget, is planned 
and implemented in consultation with a 
number of government R&D partners, in- 
cluding the Panel on Energy Research and 
Development, the National Search and 
Rescue Secretariat, and the Canadian 
Coast Guard. 


Air Program 


TDC’s air technology program supports 
Transport Canada’s role in air navigation, 
air traffic control, airport operations, and 
flight regulation, while stimulating coop- 
erative R&D activities with industry. Many 
of its projects support the Canadian Air- 
space Systems Plan aimed at modernizing 
air traffic services, weather reporting, and 
air navigation systems. The program also 
reflects the department’s emphasis on 
safety and security. 


Conducted in collaboration with Transport 
Canada’s Aviation, Airports, and Security 
and Emergency Planning groups, the air 
R&D program accounted for 26 percent of 
this year’s R&D budget. Input from industry 
and academic institutions is provided by 
an advisory board whose members are 
drawn from the Canadian Aeronautics and 
Space Institute. 


Highway Program 


The highway R&D program stresses Ccoop- 
erative research — many projects are part 
of large national or international programs. 
Program priorities include the development 
of technologies designed to increase the 
safety, energy efficiency, and performance 
of heavy vehicles; the application of elec- 
tronics technologies — intelligent vehicle- 
highway systems — to improve the effi- 
ciency and productivity of the highway 
system; and the upgrading of system infra- 
structure through the Canadian Strategic 
Highway Research Program. Improvement 
of bus transportation is another continuing 
interest, with the emphasis now on urban 
buses and support of the Canadian Urban 
Transit Association’s Strategic Transit 
Research Program. 


The program, which accounted for 17 per- 
cent of the total TDC budget in 1991-92, is 
developed in close cooperation with the 
Transportation Association of Canada. 
The Association’s R&D Council, with 
members from government, industry, and 
research organizations, provides the pri- 
mary forum for guidance on the program’s 
overall direction. 


Rail Program 


Projects related to safety form the core of 
the rail R&D program. This includes regula- 
tory support, conducted for the depart- 
ment’s Transport Dangerous Goods and 
Railway Safety directorates, and develop- 
ment of technology to improve system 
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safety, carried out under cooperative 
arrangements with the railway sector. 
Other important areas include energy and 
environmental conservation, supported by 
the Energy Research and Development 
Program, and exploratory activities in 
cooperation with the supply industry, 
research laboratories, and universities. 

In 1991-92 the rail program was allocated 
6 percent of the R&D budget. 


A broad perspective on program content is 
provided by consultation with the Railway 
Research Advisory Board, representing the 


One of the highlights of the year was a visit 

in February 1992 by Moya Greene, Assistant 
Deputy Minister, Policy and Coordination, 
Transport Canada. The occasion gave TDC per- 
sonnel an opportunity to explain the Centre's 
program and projects, and to answer questions. 
After brief presentations by division chiefs, 

Ms. Greene joined all staff members at an 
informal gathering. Seen below is Ms. Greene 
(front row centre), with TDC Executive Director, 
Micha Avni, and division chiefs. 


Railway Association of Canada, the Asso- 
ciation of American Railroads, the Canadian 
Association of Railway Suppliers, and 
Canadian universities. 


Transportation Accessibility Program 


The transportation accessibility R&D pro- 
gram centres on adapting the transportation 
system to the needs of elderly and disabled 
travellers through all stages of a journey. 
This includes not only access to the system, 
but also considerations of safety, provision 
of travel planning information, and commu- 
nications and orientation in terminals and 


In October 1991 TDC hosted a delegation of 
five representatives of the Royal Thai Govern- 
ment National and Social Development Board, 
headed by the Deputy Secretary General, 
Vithya Siripongse. The group was on a study 
tour to examine urban and regional planning 
and management in Canada. The visit to TDC 
included presentations on accessible transpor- 
tation, transit and traffic management systems, 
and rail and truck technologies. Here we see 
the delegates at Ling Suen’s presentation on 


accessible transportation. 
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vehicles. Developed in close consultation 
with industry and with representatives of 
disabled persons, this program accounted 
for 11 percent of TDC’s R&D program 

in 1991-92. 


This fiscal year marks the phasing out of the 
Transportation of Disabled Persons Program, 
which has guided TDC’s accessibility R&D 
priorities for many years. The program was 
replaced by a new initiative, the National 
Strategy for the Integration of Persons with 
Disabilities, in September 1991. TDC’s 
activities under the National Strategy focus 
on technology implementation and de- 
velopment of targeted technologies — in 
particular, low-floor urban bus and acces- 
sible charter bus development and a pro- 
gram to assist in bringing innovative, 
accessibility-related technology to market. 


Multimodal Program 


Exploratory R&D in emerging technologies 
and enabling disciplines with potential 
benefits for more than one transportation 
mode comes under the multimodal program. 
This includes research in micro-electronics, 
advanced industrial materials, and ergo- 
nomics. This year, prompted by the safety 
implications of mismatches in the human- 
machine interface, emphasis on human 
factors has increased. Environmental con- 
cerns are also growing, and TDC is 
responding to the government’s Green 
Plan priorities affecting transportation. 
Technology transfer, another important part 
of the program, is implemented through 

the Visiting Experts Program and through 
seminars and workshops designed to 
stimulate and guide technical innovation. 
Multimodal activities made up 7 percent 

of TDC’s R&D program for 1991-92. 
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MARINE TRANSPORTATION 


Survival at sea . . . the design of an emer- 
gency position-indicating radio beacon 
(EPIRB) for use in vessels less than 20 m 

in length began this year. The contractor is 
developing a miniaturized 406 MHz elec- 
tronics module installed in an emergency 
beacon that is lighter and smaller than those 
Currently in use . . . . work also continued 
on detailed specifications for Arctic survival 
equipment, including an insulated survival 
suit and an inflatable life raft... . a project 
to develop a prototype air deployable datum 
marker buoy to define search areas more 
accurately and thereby increase the effec- 
tiveness of Canadian Coast Guard opera- 
tions entered its second phase this year. 
Researchers have completed the detailed 
design and assembled four buoys; these 
will be tested in extensive field trials... . 


TDC and the Canadian Coast 
Guard (CCG) cooperated on 
a project to explore the appli- 
cation of advanced worksta- 
tion technology to marine 
vessel traffic management. 


Researchers analysed the 
duties and the information load 
handled by marine traffic regu- 
lators in CCG's Vessel Traffic 
Services, and established that 
the extensive implementation 


work also began on an improved 20- to 
25-person inflatable life raft, designed to 
meet International Marine Organization regu- 
lations and to require less frequent mainte- 
nance checks. The project will incorporate 
research from a previous TDC project that 
developed a cost-effective life raft for fishing 
boats. In the current project, researchers are 
identifying new materials and construction 
techniques .... protection of the environ- 
ment... the environmental risk posed by 
marine transportation of oil could be signifi- 
cantly reduced by an on-board response 
system capable of controlling or limiting an 
oil spill. A project to investigate tanker self- 
help spill recovery systems, completed this 
year, determined that several systems — 
hydrostatic loading, internal oil transfer, and 
lightering — could be effective... .a study 
began this year on the extent and nature of 
gaseous emissions from ships operating in 


of advanced electronic data 
management would streamline 
the work process. 
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Canadian waters. The first North American 
study responding to the International Mari- 
time Organization’s resolution to reduce air 
pollution from ships, the project includes 
on-board testing to measure and analyse 
emissions from marine internal combustion 
engines and emissions from ships’ incinera- 
tors... . marine navigation .. . in work 
that will maintain Canada’s pre-eminence 

in ice navigation technology, the functional 
specifications for a second-generation 
Shipboard Ice Navigation Support System 
(SINSS) were completed this year and the 
development of a new hardware base was 
undertaken. Researchers have implemented 
all the basic system modules needed for 
the reception and manipulation of synthetic 
aperture radar imagery .. . . TDC has long 
supported the development of an accurate, 
cost-effective radar positioning system for 
use in coastal or inshore waters, where poor 
visibility is often a problem. RANAV, a sys- 
tem for radar-assisted precise navigation 
developed through this research program, 
combines polarimetric target-clutter discrimi- 
nation, passive shore-based radar reflectors, 
and a sophisticated radar signal processor. 
Trials held this winter in Lac St-Pierre near 
Trois-Riviéres, Quebec, allowed researchers 
to confirm RANAV’s accuracy and reliability 
and led to further refinements of the system. 


AIR TRANSPORTATION 


Flight safety . . . a study to determine the 
feasibility of manufacturing a low-cost, “fly- 
away” emergency locator transmitter (ELT) 
began this year. The transmitter would 


separate from the aircraft on impact, thus 
increasing the likelihood that it would sur- 
vive an accident and function as required. 
After selecting a suitable design, research- 
ers will estimate its production costs. The 
new ELT will be able to transmit on the 
existing search and rescue frequency as 
well as on the proposed SARSAT (406 MHz) 
frequency ... . for a second year TDC 
coordinated an international research effort 
to develop test procedures for assessing 
the period of effectiveness (holdover time) 
of currently available anti-icing and deicing 
fluids and of new fluids entering the market. 
Holdover time is thought to be influenced 
by wind conditions, humidity, temperature, 
precipitation, and fluid thickness. Prior to 
this project, no quantitative field data 

were available to provide performance 
Criteria... . navigation .. . TDC has sup- 
ported a number of projects in preparation 
for the planned replacement of the Instru- 
ment Landing System now in international 
use with a Microwave Landing System 
(MLS). One study seeks to determine the 
requirements for the development of an 
MLS receiver capable of supporting seg- 
mented and curved flight paths with 
computed way-point guidance (known as 
level-3 procedures). In the first phase of the 
project, completed this year, researchers 
defined and quantified system requirements 
for the receiver, including software, inter- 
face, and display .... air traffic control... 
work continued on a prototype of a state- 
of-the art advisory expert system for air 
traffic controllers that provides conflict 
prediction and resolution through the use 
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of advanced interface concepts and soft- 
ware technologies. In its current form the 
system is being considered for use as a 
testbed for the evaluation of advanced air 
traffic control procedures at Transport 
Canada’s Research and Experimentation 
Centre... . security . . . long-term efforts 
to counteract the threat of explosives at 
airports and on board aircraft continued 
this year with a field trial of an explosives 
detection security system. Installed at an 
airport security gate in Ottawa from January 
to March, the system demonstrated high 
sensitivity to low levels of explosive com- 
pounds and rapid execution of the sam- 
pling and analysis cycles .... work also 
continued on a vapour laser preselector 
designed to improve the performance of 
vapour detection systems by increasing the 
concentration of vapours prior to analysis. 


Airport surface monitoring 
entails detecting and identi- 
fying aircraft, vehicles, mobile 
equipment, and individuals on 
and around the runways, taxi- 
ways, and apron of an airport. 
At most airports, surface moni- 
toring is accomplished through 
visual identification and voice 
communications with aircraft 
and other users; at busier air- 
ports, this is supplemented 
with radar that detects objects 
and displays the information 
in the tower for ground 
controllers. 
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A recent TDC project studied 
surface traffic at three Cana- 
dian airports, including Lester 
B. Pearson International. The 
project reviewed current and 
future airport surface monitor- 


To date, the preselector has been success- 
ful in distinguishing between explosive 
compounds and certain non-explosive 
materials that emit similar vapours and can 
cause false alarms or mask the presence 
of explosive material. 


HIGHWAY TRANSPORTATION 


Heavy vehicle safety ... TDC’s focus on 
improved heavy vehicle design responds to 
the increasing role of highway freight trans- 
port in Canada’s economy and the mounting 
concern over how this will affect safety. Anti- 
lock braking system (ABS) technology is a 
promising innovation for improving safety in 
the trucking industry. A TDC project begun 
this year is evaluating the effectiveness of 
combined ABS and antislip regulation (ASR) 
technology in improving the braking stability 


ing requirements and identified 
equipment, methods, and tech- 
nologies, such as enhanced 
radar and global positioning 
systems, that might meet these 
requirements. 
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and traction of logging trucks used in 
rugged terrain in British Columbia. A B-train 
log truck equipped with ABS/ASR and an 
on-board monitoring system will be tested 
in service for at least one year to determine 
its braking and traction performance... . 

a major in-service evaluation of ABS on fuel 
tankers is also continuing on a fleet of six 
B-train tankers. Each vehicle has an on- 
board monitoring system for collection of 
data on the reliability, ease of maintenance, 
and cost-effectiveness of the system.... 
intelligent vehicle-highway systems... 
transportation planners are looking to intelli- 
gent vehicle-highway systems (IVHS) to 
minimize highway congestion and improve 
operations and safety. TDC is at the fore- 
front of Canadian research on IVHS and is 
sponsoring several innovative develop- 
ments, including a major demonstration 


A project carned out this year 
examined current accident 
data acquisition practices and 
procedures, explored tech- 
nologies and technical aids 
that could be used to stream- 
line the process, and formu- 
lated technical specifications 
for a motor vehicle event data 
acquisition system. The port- 
able system recommended 

is suitable for use in police 
cruisers and police stations 


of heavy vehicle electronic licence plate 
(HELP) technology now in progress at two 
highway inspection sites in British Columbia. 
The project integrates electronic licence 
plate technology for automatic vehicle iden- 
tification with classification, weigh-in-motion, 
and communication technologies. Low- 
power radio waves “read” a truck’s elec- 
tronic licence plate at highway speeds and 
transmit the unique identification code and 
data to an external computer or local ter- 
minal. Installed in the spring of 1991, the 
system is operating virtually round the clock. 
The Canadian system is an integral part of 
the U.S. Crescent project, a large-scale 
demonstration of HELP at 50 sites in a chain 
of six western states. Over 3 000 trucks are 
now equipped with electronic licence plates 
under this program... . as a member of 
Canada’s IVHS Roundtable, TDC is also 


and could increase the accu- 
racy, uniformity, and complete- 
ness of the data collected in 
reports of highway and 

street accidents. 
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actively promoting the implementation of 
IVHS in Canada and ensuring that technolo- 
gies and systems developed here will be 
compatible with those in other countries 
.... energy conservation . . . work to de- 
velop a computer simulation model that can 
optimize fuel consumption by integrating 
the complex interactions between driver, 
vehicle, road, and environment for maximum 
energy efficiency was completed this year. 
In addition, a series of seminars were held 
and a seminar package was developed to 
transfer this technology to the trucking 
industry .... Cooperative programs... 
one of the largest projects stemming from 
TDC’s cooperation with the Transportation 
Association of Canada and the provinces is 
the $5 million Canadian Strategic Highway 
Research Program (C-SHRP), now in its fifth 
year of operation, which is addressing the 
problems associated with highway mainte- 
nance and rehabilitation . . .. in another 
fruitful alliance, a successful three-year col- 
laboration with the Canadian Urban Transit 
Association (CUTA) was completed this year 
and TDC entered into a new two-year agree- 
ment to assist CUTA in undertaking further 
R&D projects in transit technologies that 
complement TDC’s programs related to 
energy and the environment, accessibility, 
and IVHS. 


RAIL TRANSPORTATION 


Safety ... an important component of 
TDC’s rail R&D program supports Transport 
Canada’s objectives in the area of safety. 
A TDC project completed this year inves- 
tigated safe speeds for trains carrying 


dangerous goods in built-up areas. The 
study found that speed has, at most, a weak 
relationship to accident occurrence. How- 
ever, depending on derailment conditions, 
speed can influence the severity of an 
accident... . for many years TDC has 
sponsored research designed to increase 
understanding of how rail tank cars carrying 
liquefied gases react to fire engulfment. 
Since this reaction is significantly affected 
by the operating characteristics of the pres- 
sure relief valve — if the valve jams or fails 
it can lead to a violent rupture of the tank — 
the testing and modelling of these charac- 
teristics are important elements of the work. 
In 1991-92 this research continued at 
Queen’s University and work to develop a 
transient dynamic computer model of a 
spring-loaded pressure relief valve was 
completed. A seminar held by Transport 
Canada in November 1991 identified the 
need for basic research into Boiling Liquid 
Expanding Vapour Explosion (BLEVE) phe- 
nomena, and recent work involves the 
understanding of post-rupture behaviour of 
tanks and the resulting potential for BLEVEs 
.... the study of human factors is central 
to research aimed at improving railway 
safety. A current U.S.-Canadian cooperative 
program is studying factors affecting the 
job performance of locomotive engineers. 
One TDC component of the program com- 
pleted this year, a study of critical incidents 
and “near misses”, suggested that time of 
day and time of starting duty are the crucial 
factors in incidents related to fatigue — not 
length of previous duty, the quantity and 
quality of sleep, or time off duty. Information 
extracted from the interviews by ergonomics 
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analysis contributed to the design of simula- 
tor scenarios for a U.S. study on operators’ 
loss of alertness following sleep deprivation. 
Results of the program will enable managers 
to design better work schedules based on 
biological rhythms .. . . technology 
transfer .. . TDC is contributing to a major 
CN testing program that began this year on 
the use of acoustic technology to detect 
defective roller bearings in rail cars. 
Defective bearings emit distinctive sounds 
that can be picked up by the acoustic 
equipment. TDC’s participation will ensure 
the publication and dissemination of the 
results of this research... . cooperation 
with industry . .. TDC supports rail R&D 
projects in cooperation with the railways, 


TDC and Transports Québec 
jointly manage a number of 
research projects funded under 
an Economic and Regional 
Development Agreement 
(ERDA) between the federal 


railway equipment manufacturers, consulting 
companies, and other research and industry 
organizations. A 1991-92 study of the feasi- 
bility and benefits of establishing a Railway 
Management Training Institute in Canada 
involved close collaboration with the 
Railway Association of Canada and consul- 
tation with Canadian railways and univer- 
sities, U.S. railways, and other international 
organizations. The results of the study were 
positive; such an institute would provide an 
excellent showcase for Canadian railway 
expertise and equipment, while meeting 

the international need for highly trained, 
up-to-date senior railway personnel. 

TDC is now reviewing the project findings. 


government and the province 
of Quebec. The agreement is 
intended to strengthen the 
transportation sector in 
Quebec through R&D aimed 
at bringing new products 

to market. 


In the culmination of a four- 
year ERDA project, two proto- 
type bogies developed by 
Bombardier Inc. entered daily 
revenue service in 1991-92, 
installed under an Amfleet 

car on Amtrak’s north-east 


corridor between Washington, 
D.C., and New York. Interest 
in the bogies’ excellent per- 
formance and low mainte- 
nance promises to lead to 
commercial production. 
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TRANSPORTATION ACCESSIBILITY 


Access to marine vessels . . . an elevator 
on board the MV Prince Edward, a ferry 
sailing between Prince Edward Island and 
Nova Scotia, was commissioned in the 
spring of 1991. The elevator provides wheel- 
chair access between the vehicle and pas- 
senger decks. An evaluation of mechanical 
performance and human factors conducted 
during the May to December 1991 sailing 
season showed favourable response by 
both passengers and operators and led to 
recommendations for refinements to the 
system .... information transfer... 

in conjunction with Transports Québec, 
TDC developed a training course designed 
to help taxi drivers and dispatchers under- 
stand the travel problems of elderly and 
disabled passengers and to demonstrate 
how drivers could provide adequate ser- 
vice. Kits containing a manual, instructor’s 
notes, and a video are available in English 
and French. Demand for the kits has been 
high in Quebec, other provinces, and the 
United States .... communications ... 

a state-of-the-art communication system 
developed with TDC support was demon- 
strated for six months in three Montreal 
subway cars, beginning in July 1991. The 
Visual Communication Network (VCN) uses 
high intensity, flat view LED panels capable 
of displaying both images and text with 
unprecedented clarity. The VCN makes 
travel easier, particularly for hearing and 
visually impaired passengers, by providing 
both visual and auditory information on 
emergencies and subway stops. The 
system also displays information on bus 
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connections, weather, and special events. 
In addition, it can be used to display com- 
mercial messages, which allow the system 
to be self-financing. Favourably received 
by passengers and the transit authority, the 
VCN is to be installed in all Montreal sub- 
way Cars... . aircraft accessibility ... 

a video illustrating the various procedures 
and equipment used in Canada to board 
and disembark wheelchair passengers 
and highlighting airport and aircraft acces- 
sibility issues was completed this year. 
Available in both official languages and 

in open captioned versions, the video 
attracted the interest of air carriers, groups 
representing disabled persons, researchers, 
and manufacturers at the “Access to the 
Skies” conference held in Seattle in 
January 1992. 
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Although large airports are 
equipped with boarding sys- 
tems for disabled persons, 
aircraft accessibility at 
smaller airports with no load- 
ing bridges remains a concern. 


A prototype pallet boarding : 
device or Passsenger Transfer a Mink. 
Module (PTM) was introduced 

into operational service in The PTM has proven to be a 
Moncton and Fredericton this cost-effective, safe, and 

year, following extensive dignified means of boarding 
evaluation. disabled passengers. 
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Workshop on Canadian Research in 
Aircraft Ground Deicing 


The need to cope with severe winter condi- 
tions and increasing traffic and congestion 
at Canadian airports has fostered interest in 
new anti-icing fluids now in use in Europe. 
These fluids allow a longer waiting (hold- 
over) time between their application and 
aircraft take-off than do the deicing fluids 
used in North America; however, they can 
adversely affect take-off performance, 
particularly for commuter aircraft. 


To identify gaps in the knowledge on aircraft 
deicing and to develop recommendations 
for areas of research, TDC held a two-day 
workshop on Canadian Research in Aircraft 
Ground Deicing in Montreal in May 1991. 
Co-sponsored by the National Research 
Council (NRC) and the Canadian Aero- 
nautics and Space Institute, the workshop 
attracted over 100 participants from industry 
and government. 


After an opening day devoted to information 
sessions, participants developed research 
recommendations for industry and govern- 
ment on deicing systems and procedures. 
The workshop also succeeded in laying the 
foundation for future cooperation among all 
interested groups. 
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IVHS Seminar 


Experts estimate that, by the turn of the 
century, the number of vehicles on North 
American highways will increase by 32 per- 
cent. Planners are looking to intelligent 
vehicle-highway systems (IVHS) to minimize 
the resulting congestion and to improve the 
operation and safety of our highways. Often 
referred to as “smart vehicles” on “smart 
highways”, IVHS integrate driver, vehicle, 
and roadway into a single coordinated sys- 
tem, through the use of advanced computer, 
communications, and sensor technologies. 


In June 1991 TDC and the Ontario and 
Quebec ministries of transportation, under 
the auspices of the Transportation Asso- 
ciation of Canada, sponsored a seminar 
in Ottawa to familiarize participants with 
emerging IVHS technologies and concepts, 
identify important issues for Canada, and 
target business opportunities. The seminar 
was an initiative of the Canadian IVHS 
Roundtable, a group established to foster 
the development of a national perspective 
on IVHS. 


Over one-third of the 115 participants came 
from the private sector. Universities, col- 
leges, and all levels of government were 
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also well represented. Sponsors were 
pleased with the level of technology trans- 
fer and with the interest shown in the inclu- 
sion of IVHS topics in academic curricula 
and in the development of IVHS equipment 
in Canada. 


Workshop on Bioremediation of 
Oil Pollution 


Bioremediation makes use of the natural 
process of biodegradation by promoting 
the growth of micro-organisms capable of 
converting contaminants to non-toxic by- 
products. TDC is particularly interested in 
the potential of this emerging technology 
for clean-up of marine pollution. 


Dr. David Gutnick, a pioneer in bioreme- 
diation research, was a TDC Visiting Expert 
in 1991-92. Visiting Experts spend a term of 
two to six months addressing topics of 
interest to TDC. During his stay, Dr. Gutnick 
organized a Workshop on Bioremediation 
of Oil Pollution, held in Montreal in 
October 1991. 


Forty representatives of government, in- 
dustry, and research agencies from across 
Canada and the U.S. debated key issues 
and considered models for future field tests 


in specific environments, with special em- 


-phasis on the Arctic. 


Participants agreed upon a number of 
research priorities in microbiology, field 
experiments, and allied technologies. They 
also stressed the need for collaboration 
among the diverse groups in these areas. 
The findings of the workshop contributed to 
the recommendations contained in the report 
Dr. Gutnick prepared at the end of his term, 
and provided a basis for the development 

of objectives for research in bioremediation. 


Symposium on Global Information 
Systems in Transport 


With the development of geocoding, digi- 
tized mapping, remote sensing, and com- 
puter graphics techniques, global informa- 
tion systems have evolved rapidly. These 
systems are particularly useful in fields 
where extensive data on all or part of a 
territory, region, or community must be 
gathered, stored, and processed. 


In February 1992 almost one hundred 
people attended a symposium that provided 
an overview of global information systems 
and demonstrated their applications in the 
transportation sector. Held in Montreal, the 
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meeting was organized by the Association 
québécoise du transport et des routes, in 
collaboration with TDC, Transports Quebec, 
and the Université de Montreal’s Centre for 
Research on Transportation. 


The symposium brought TDC up-to-date 

on the latest developments in the field that 
could directly benefit Transport Canada and 
that show promise for the future. It also 
offered opportunities for technology transfer 
among transportation organizations and 
demonstrated the importance of this new 
technology in improving operations, gath- 
ering transport-related data, and operating 
communications networks throughout 

the country. 


On the Road Again 


Ensuring that elderly and disabled persons 
who wish to drive can do so safely and 
effectively is a complex process that is 
becoming more difficult as this population 
increases. To examine the issues involved 
from every aspect, TDC sponsored On the 
Road Again, the first national workshop on 
assisting elderly and disabled persons to 
drive, funded under the National Strategy for 
the Integration of Persons with Disabilities. 
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Held in March 1992 at the Hugh Macmillan 
Rehabilitation Centre in Toronto, the work- 
shop drew close to 60 participants — repre- 
sentatives from agencies and government, 
therapists responsible for clinical assess- 
ments, driving instructors, and vehicle 
modifiers from almost every province. 


Sessions on program administration, clinical 
evaluation, on-road instruction and assess- 
ment, and equipment and technology en- 
couraged the free exchange of information 
and ideas, as well as the development of 
proposals for improvements. Participants 
welcomed the opportunity to confer with 
others in their field and agreed that the lines 
of communication established should be 
kept open. 


The workshop also laid the foundation for 
the establishment of a Canadian chapter of 
the Association of Driver Educators for the 
Disabled, an influential U.S. group. 


KUDOS 
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In 1991-92 TDC continued to 
gain national and interna- 
tional recognition for its im- 
portant contributions to the 
improvement of Canada’s 
transportation system. 

Ling Suen, TDC’s Chief 

of Research Analysis and 
Special Programs, received 
the prestigious National 
Transportation Week Award 
of Excellence in recognition Transportation Day 1991.... 


of her efforts to make the This year Mrs. Suen was also 
transportation system more awarded a Commendation 
accessible to elderly and for Excellence by the Deputy 
disabled persons. The Minister of Transport, under- 
award was presented at a lining the importance of her 
luncheon to mark National achievements in this field. 


In December 1991 Ruth 
Heron, Principal Ergonomist 
at TDC, was named a Fellow 
of the Ergonomics Society. 
This honour recognizes 

Dr. Heron’s pioneering work 
for the advancement and 
professionalism of ergo- 
nomics in Canada. 
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TDC’s financial, information management, 
and administrative services work in close 
cooperation with research staff to ensure 
successful delivery of the R&D program. 

In 1991-92 R&D support accounted for 

7 percent of TDC’s budget. . . . Financial 
Services . . . a full range of services, 
covering budgets, expenditures, and 
revenues. The Finance division ensures 
compliance with the requirements for 
administration of TDC’s contracts through 
cost controls, auditing, and financial 
analysis. In this fiscal year, 3 000 invoices 
were audited and 2 800 disbursements were 
made against approximately 250 contracts. 
The division also prepares the monthly 
financial reports needed by management 
for effective planning and decision 
making... . Management Information 
Services . .. TDC’s customized manage- 
ment information system supports effective 
financial and project management, providing 
timely and accurate monitoring, reporting, 
and financial control of R&D contracts .... 
Administrative Services . . . this division 
includes the Central Registry, the Publica- 
tions Unit, and the Judith Nogrady Library. 
The Central Registry provides mail services, 
records management, procurement of sup- 
plies, distribution of publications, and all 


other office services .. . . the Publications 
Unit ensures the documentation and dis- 
semination of information on TDC’s research 
program, through publications, audio-visual 
materials, and exhibits. The 94 titles 
released in 1991-92 included contractors’ 
research reports and 25 publications pro- 
duced in-house. A quarterly “R&D Update” 
on topics of particular interest to the depart- 
ment was added to the list this year.... 
the Judith Nogrady Library has one of 
Canada’s finest collections of transpor- 
tation research documentation. It contains 
approximately 20 000 books and reports, 
400 periodical titles, and extensive audio- 
visual holdings. Library services and access 
to the collection are available not only 

to Transport Canada and other government 
personnel, but also to contractors and all 
members of the transportation community. 
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In an environment shaped by federal 
government fiscal restraint and reduced 
departmental revenues, the Core R&D 
Program totalled $6.8 million in 1991-92, a 
19 percent decrease from the previous year. 


This base budget was augmented by 

$5.9 million in Operations and Maintenance 
(O&M) funds from other federal and depart- 
mental sources as well as $500 000 in 


federal grants and contributions. These 
additional resources brought the value of 
R&D funds managed by TDC in 1991-92 to 
$13.3 million, nearly double the Core R&D 
budget. Financial and in-kind contributions 
from industry, provinces, municipalities, and 
other sources increased the overall value of 
the R&D program by an additional $5.7 mil- 
lion for a total of $19 million. 


EXPENDITURES — TDC BUDGET (Thousands of dollars) 


TDC BASE BUDGET 1990-91 1991-92 
R&D Contracts 7 600 5 910 
R&D Support 810 930 
Core R&D Program 8 410 6 840 
Salaries 2 220 2 240 
Administration (travel, communications, supplies, etc.) 800 610 
Total $ 11 430 $9690 


TOTAL R&D FUNDING — ALL SOURCES (Thousands of dollars) 


R&D FUNDING SOURCES 


Core R&D Program 


External Operations and Maintenance (O&M) Funds 


Grants and Contributions (G&C) 


Total R&D Funds 


Additional Contributions (industry, 
provinces, municipalities, etc.) 


Total Value of R&D Program 


1990-91 1991-92 

8 410 6 840 

6 820 5 980 
970 500 

16 200 13 320 

6 850 5 650 

$ 23 050 $ 18 970 
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A detailed statement of R&D funds and the National Strategy for the Integration 
sources for 1991-92 is compared with that of Persons with Disabilities; and the 

for 1990-91 in the table below. Important winding down of the R&D program of the 
changes include: the termination of the Canada-Quebec Economic and Regional 


Transportation of Disabled Persons Program, Development Agreement. 
offset to a degree by funding provided under 


DETAILED STATEMENT OF R&D FUNDING (Thousands of dollars) 


R&D FUNDING SOURCES 1990-91 1991-92 
CORE R&D PROGRAM 8 410 6 840 
EXTERNAL FUNDING SOURCES 
O&M Funds 
Energy R&D Program 2 940 2 520 
(Energy, Mines & Resources) 
Transportation of Disabled Persons Program 800 300 
Transport Canada 2110 2 460 
(Marine, Aviation, Airports, Surface) 
AI Program (Industry, Science and Technology Canada) 350 200 
Other Departments 430 180 
Other Sources 190 320 
6 820 5 980 
G&C Funds 
Canada-Quebec Economic and Regional 870 200 
Development Agreement 
Transportation of Disabled Persons Program 100 100 
National Strategy for the Integration of Persons with Disabilities _ 200 
970 500 
Total R&D Funding $16 200 $13 320 


ADDITIONAL CONTRIBUTIONS 


Canadian Industry 4 380 2 280 
Provinces 1 540 450 
Municipalities 40 250 
Other 890 2 670 
$6 850 $5 650 

eA TE TTT SEO 
TOTAL VALUE OF R&D PROGRAM $23 050 $18 970 
Multi-Year Value of R&D Program* $39 million $37 million 


* Represents the total value of all active R&D contracts in a given year 
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FINANCIAL OVERVIEW 
ee 


The graph below tracks R&D funding from 
various sources since 1986-87. As can be 
seen, a steady upward trend in funding over 
the last few years ended in 1991-92 with a 
decline in all funding sources. 


Industry & Provinces: 


WB other Depts./Sources?: 
[-] ssc: 

EMR:: 

TDPP/NS*: 

Ei TDC R&D Budget: 


R&D FUNDING SOURCE TRENDS (Millions of dollars) 


86-87 87-88 88-89 89-90 90-91 91-92 


Includes funding from Canada-Quebec Economic and Regional Development Agreement 
Supply and Services Canada — Unsolicited Proposals Program funding terminated in 1990-91 
Energy, Mines and Resources Canada: Energy R&D Program 


Transportation of Disabled Persons Program and National Strategy for the Integration of 
Persons with Disabilities (O&M and G&C) 
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FINANCIAL OVERVIEW 
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The breakdown of R&D funding for 1991-92 
by program area and source presented 
below illustrates the importance of external 
R&D funds and contributions from industry 
and other sources to TDC’s research pro- 
gram. This is particularly evident in the 
marine, air, and highway program areas. 
Funds provided by the National Search and 
Rescue Secretariat of the Department of 
National Defence and the Canadian Coast 
Guard accounted for a large part of the 
external resources made available to TDC’s 


marine research program, while Transport 
Canada’s Airports and Aviation groups 
helped support TDC’s air R&D program. In 
the highway program, funding by the Energy 
Research and Development Program and 
other external sources served to nearly triple 
TDC’s base budget. Financial and in-kind 
contributions from industry and provinces 
also played an important role in 1991-92, 
boosting the overall value of some research 
programs by more than 50 percent. 


Contributions from industry, provinces, etc. 


LC] External R&D funds 


TDC budget 


R&D FUNDING BY PROGRAM AREA AND SOURCE (Millions of dollars) 


Accessibility 


23 


24 


FINANCIAL OVERVIEW 
ee 


TDC’s research program is contracted out below indicates, industry — consultants, 

to organizations in the public and private manufacturers, and operators — performed 
sectors throughout Canada. The map shows the principal share of the program in this 

the distribution of R&D expenditures in fiscal year, conducting more than 85 percent 


1991-92, demonstrating the scope of TDC’s of the research. 
network of R&D performers. As the bar chart 


DISTRIBUTION OF R&D EXPENDITURES (Thousands of dollars) 


Total R&D funding: $ 13.3 million 


R&D EXPENDITURES BY PERFORMING ORGANIZATION (Percentage) 
80 


70 


60 
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Consultants Manufacturers Operators Universities Others 


FINANCIAL OVERVIEW 
a 


This fiscal year marked the first time TDC’s 
R&D funding has decreased since 1986-87. 
Person-years, however, have been declining 
steadily over the last six years. As a net 
result of these changes, the average value 
of contracts handled by TDC staff in 1991-92 
is slightly lower than those for the last two 
years, but remains an average of 25 percent 
higher than the figures for the previous 

three years. 


R&D FUNDS MANAGED BY TDC seats 


$ MILLIONS 


— EE eee 


PERSON-YEAR ALLOCATIONS 


EEE 


R&D FUNDS MANAGED PER PERSON-YEAR 
ROPE SR ESS 


$ THOUSANDS 
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ORGANIZATION CHART 
ee 


ASSISTANT DEPUTY MINISTER 


Policy and Coordination 


ASSOCIATE ASSISTANT 
DEPUTY MINISTER 


DIRECTOR GENERAL 


Research and Development 


DIRECTOR 


Research Planning 
and Development 


La fF Ff | 
& SPECIAL _ TECHNOLOGY _ TECHNOLOGY © 
PROGRAMS | | DIVISION DIVISION. 
DIVISION ~ - ee ol be en 


ADMINISTRATIVE “FINANCIAL 
SERVICES =| | _ SERVICES* oo 


* Financial Services reports directly to Executive Services, Policy and Coordination, Ottawa. 
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TDC STAFF* 


Eee 


Executive Director 


Secretary 


Advanced Technology 
Division 


Current Technology 
Division 


Technology Applications 
Division 


Transportation Systems 
Technology Division 


Research Analysis & Special 
Programs Division 


Administrative Services 


Acting Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Development Officer 


Micha Avni 
Lise Boivin 


Louis A. Poulin 
Héléne Beaulac 
Barry B. Myers 
Maurice Audette 
Howard Posluns 
Yves Le Borgne 
Jean-Louis René 


William S.C. McLaren 
Carole Beaupré 
Wayne G. Rowan 
Neil R. Gore 

Roy S. Nishizaki 

C. Alfred Versailles 


Brian Marshall 
Suzanne McLoughlin 
Lewis Sabounghi 
Sesto Vespa 

Claude Guérette 
Catherine Hirou 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


James D. Reid 
Marcelle Sadubin 
lan M. Bayly 
Thomas Peirce 
Ernst Radloff 
Pierre L. Semery 
Mel Walker 


Visiting Expert David Gutnick 

Chief Ling Suen 

Secretaries Pierrette Germier 
Sonia Houle 


Project Officer, Special Needs 
Senior Research Officer 
Principal Ergonomist 
Assistant Ergonomist 

Senior Systems Analyst 


Barbara A. Smith 
Trevor N. Smith 
Ruth M. Heron 
Vincent Delle Donne 
Walid Malek 


Manager, Administrative Services 
Supervisor, Office Services 
Clerk, Office Services 

Head, Publications Unit 


Financial Services 


Manager, Financial Services 
Accounts Clerk 
Finance Clerk 


Nicole Ferland 
Robert Daraiche 
Monique Leblanc 
Dina lwanycky 


Antoine Sidhom 
Lyse Taillon 
Jeannine Groulx-Fortin 


* This list includes employees who left TDC in 1991-92, their replacements, and term and seconded personnel; 


as a result, the number of employees exceeds TDC’s person-year allocation of 38. 
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PROFESSIONAL ACTIVITIES 
Eee 


TDC staff serve on many scientific and profes- 
sional committees and associations, both within 
Canada and internationally. In 1991-92 they were 
active in the following organizations. 


COMMITTEES 


—k LL L__“_—<“—=—  - 


Access to the Skies 
Technology Task Force: Barbara A. Smith 


Advantage I-75 (U.S.-Canada Program) 
Executive Committee: Lewis Sabounghi 


American Towing Tank Ice Testing Committee 
lan Bayly 


Association of American Railroads 


Locomotive Efficiency Review Committee: 
Roy S. Nishizaki 


Train Resistance Review Committee: 
Roy S. Nishizaki 


Association québécoise du transport 
et des routes (AQTR) 


Research and Development Committee: 
Sesto Vespa 


Freight Transportation Committee: 
Lewis Sabounghi 


Environment Committee: Claude Guérette 
Passenger Transport Committee: Ling Suen 


BLEVE Research Advisory Committee 
Neil R. Gore, Chairperson 


Canada/Finland: Joint Research Project 
Arrangement 


Ernst Radloff, Scientific Advisor for Transport 
Canada 


Canada-U.S. DOT Memorandum of 
Understanding Rail Addendum 


William S.C. McLaren 


Canadian Journal of Electrical and Computer 
Engineering 
Editorial Board: Micha Avni 


Canadian Society for Civil Engineering 


Transportation Technology Committee: 
Lewis Sabounghi, Chairperson 


Transportation Division Executive Committee: 
Lewis Sabounghi 


Canadian Standards Association 


Subcommittee on Mobility Aid Securement 
and Occupant Restraint Systems for Motor 
Vehicles: Roy S. Nishizaki, Vice-Chairperson 


Subcommittee on Portable Hand Controls: 
Barbara A. Smith 


Subcommittee on Transportable Mobility 
Aids: Barbara A. Smith 


Canadian Strategic Highway Research 
Program 


Technical Steering Committee: Brian Marshall 


Canadian Trucking Research Institute 
Simulator Committee: Ruth M. Heron 


Canadian Urban Transit Association 


Bus Design and Maintenance Committee: 
Brian Marshall 


Computer Applications Committee: 

Ling Suen 

R&D Coordinating Committee: Ling Suen 
Transit for the Disabled Committee: Ling Suen 


Subcommittee for Strategic Transit Research 
Program: Claude Guérette 


Committee on Performance Measurement of 
Safety Sensitive Positions at Sea 


Ruth M. Heron 


Committee on Residual Stress in Rail 
Neil R. Gore, Chairperson 


Committee for Surveillance and Monitoring of 
Oil Spills 
T.H. Peirce 


Coordinating Committee on Marine Spills 
T.H. Peirce 


Department of National Defence/Transport 
Canada 


Bird Strike Committee: Trevor Smith 
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PROFESSIONAL ACTIVITIES 
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Electric Vehicle Association of Canada 
Board Member: Claude Guérette 


Energy, Mines and Resources Canada 


Canadian Committee on Positioning from 
Space: Louis A. Poulin 


Federal Aviation Administration (FAA) 


Technology Task Force on Accessibility to 
Small Aircraft: Barbara A. Smith 


Federal Aviation Administration/Transport 
Canada 


Security and Emergency Planning Joint 
Committee: Maurice Audette 


Human Factors Association of Canada 


Transportation Ergonomics Committee: 
Ruth M. Heron, Chairperson 


Ice Technology Conference Advisory 
Committee 


T.H. Peirce 


Institut de recherche en santé et en sécurité 
du travail 


Evaluation Committee for the project: 
Conception et réalisation d’un léve-patient 
mobile: Vincent Delle Donne 


Institute of Electrical and Electronic Engineers 
(IEEE) 


Executive Committee: Micha Avni 


Intelligent Vehicle-Highway Systems (IVHS) 
America 


Standards Committee and Commercial 
Vehicle Committee: Lewis Sabounghi 


International Civil Aviation Organization 


Human Factors Committee: Ruth M. Heron, 
Ergonomics Advisor 


Satellite Search and Rescue Committee 
(SATSAR) — 406 MHz ELTs: 
Howard Posluns 


International Ship Structures Congress 
T.H. Peirce 


National Search and Rescue Secretariat 


Emergency Beacon Committee: 
Howard Posluns 
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National Transportation Agency of Canada 


Equipment Accessibility Committee (Air 
Subcommittee): Roy S. Nishizaki 


Equipment Accessibility Committee (Marine 
Subcommittee): Barbara A. Smith 


Ports Canada 


St. Lawrence Ship Channel Water Depth 
Committee: Maurice Audette 


Radio Technical Commission for Aeronautics 


Special Committee — 168, Minimum Opera- 
tional Performance Standards — Lithium 
Batteries for Aviation: Howard Posluns 


Sixth International Conference on Mobility & 
Transport for the Elderly & Disabled 


Scientific Committee: Ruth M. Heron 


Society of Automotive Engineers (SAE) 


Ad Hoc Committee on Aircraft Ground 
Deicing, Fluid Testing Working Group: 
Barry B. Myers 


Spill Countermeasures Equipment Working 
Group 
T.H. Peirce 


Transport Canada 
Human Factors Committee: Ruth M. Heron 


Security Operations and Technical Support 
Coordination Committee: Maurice Audette 


Transportation for the Disabled Program 
Management Committee: Ling Suen 


Transport Canada/Atmospheric Environment 
Service/Department of National Defence 


Aviation Meteorology R&D, Joint Planning 
Committee: Howard Posluns 


Transport Canada Aviation 


Emergency Locator Transmitter Working 
Group: Howard Posluns, Secretary 


Transportation Association of Canada (TAC) 
Freight and Passenger Transportation 
Standing Committee: Brian Marshall 
Heavy Vehicle Research Coordination 
Committee: Sesto Vespa 
Technology Committee: Lewis Sabounghi, 
Retiring Chairperson 


PROFESSIONAL ACTIVITIES 


a ee 


Transportation Association of Canada 
(cont'd) 
Transit Planning Committee: Ling Suen 


Transportation Technology Committee: 
Micha Avni 


Transportation Research Board (TRB) 


AlJO 7 on Aircraft/Airport Compatibility 
Committee: Barry B. Myers 


Committee on Specialized Transportation: 
Barry B. Myers 


Motor Vehicle Technology Committee: 
Lewis Sabounghi 


Paratransit Committee: Ling Suen 


U.S. Ship Structures Committee 
T.H. Peirce 


1994 Conference of International Ergonomics 
Association 


Scientific Committee: Ruth M. Heron 


SOCIETIES AND ASSOCIATIONS 


American Psychological Association 
Ruth M. Heron 


CAMREAL (U.S.-Canada Program) 
Lewis Sabounghi, Board Member 


Canadian Advanced Industrial Materials 
Forum 


Roy S. Nishizaki 


Canadian Aeronautics and Space Institute 
Barry Myers 
Louis A. Poulin 


Canadian Roundtable on Intelligent 
Vehicle-Highway Systems 


Lewis Sabounghi 


Canadian Society of Electrical and Computer 
Engineering 


Louis A. Poulin, Treasurer 


Centre for Human Factors Research, Carleton 
University, Ottawa 


Ruth M. Heron, Associate 


Enterprise America (U.S.-Canada Program) 
Lewis Sabounghi, Board Member 


Ergonomics Society (UK) 
Ruth M. Heron, Fellow 


Human Factors Association of Canada 
Ruth M. Heron 


IEEE Aerospace and Electronic Systems 
Society 


Howard Posluns 


IEEE Computer Society 
James D. Reid 


Royal Institute of Naval Architects 
lan Bayly, Fellow 


U.S. Heavy Vehicle Electronic Licence Plate 
Program 
Lewis Sabounghi, Board Member and 
Canadian Representative 


PAPERS AND PRESENTATIONS 


Through the delivery of papers and presentations 
on the Centre’s research projects and related 
topics at national and international conferences, 
TDC project officers ensure the effective transfer 
of technology. The following is a list of work done 
in 1991-92. 


“Icebreaker performance prediction”. SNAME 
Transactions, vol. 99, 1991, pp 221-248. 


A. Keinonen, Robin P. Browne, Colin R. Revill, 
lan Bayly 


An interactive simulator for assessing the 
driving potential of the brain-damaged and 
elderly 


Paper presented at the World Congress on 
Medical Physics and Biomedical Engineering, 
Osaka, Japan, July 1991 

Ruth M. Heron, H. Weinberg, J.V. Svoboda 
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PROFESSIONAL ACTIVITIES 


Microprocessor-based driving simulator & 
integrated performance measurement system 


Paper presented at TRB Annual Meeting, 
Washington, D.C., January 1992 
Ruth M. Heron, J.V. Svoboda, H. Weinberg 


Rail operator fatigue 


Presentation to the Canadian Railway 
Research Group, Ottawa, Ontario, July 1991 
Ruth M. Heron 


Intercity bus accessibility projects 


Presentation to the Annual Meeting of the 
Canadian Bus Association, St. John’s, 
Newfoundland, June 1991 

Brian Marshall 


Aircraft and airports in the 21st century 


Paper presented at the International Aviation 
Management Training Institute, Montreal, 
Quebec, October 1991 

Barry Myers 


Aircraft anti-icing fluids, international field test 
program, winter 1990-91, test plate failure 
time results 
Paper presented at the Meeting of the SAE ad 
hoc Committee on Aircraft Ground De/Anti- 
icing, Atlanta, Georgia, June 1991 
Barry Myers 


Single pass ridge penetration model 
Paper presented at the 11th International 
Conference on Port and Ocean Engineering 
under Arctic Conditions, St. John’s, 
Newfoundland, September 1991 
R. Abdelnour, G. Comfort, T.H. Peirce 


Critical success factors involved in the 
management of an Al project: STRATUS — 
a case study 


Paper presented at Artificial Intelligence R&D 
Workshop, Industry, Science and Technology, 
Ottawa, Ontario, December 1991 

Howard Posluns 


Field trial planning session 
Paper presented at STORMFEST Field 
Experiment, FAA/NWS/NCAR, Kansas City, 
Kansas, November 1991 
Howard Posluns 
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Satellite-based SAR R&D — TDC 
Paper presented at Airshow Canada Sympo- 
sium — Satellite Aided Search and Rescue 
Workshop, Vancouver, British Columbia, 
August 1991 
Howard Posluns 


Advanced road freight systems 
Paper presented at IVHS Canada Seminar, 
Ottawa, Ontario, June 1991 
Lewis Sabounghi 


Canadian HELP program — evaluation 
procedure 
Paper presented at TAC Annual Meeting, 
Winnipeg, Manitoba, September 1991 
Lewis Sabounghi, A. Bergan 


Canadian intelligent vehicle-highway system 
strategy 
Presentation to TAC Spring Meeting, Ottawa, 
Ontario, April 1991 
Lewis Sabounghi 


Definition of a Canadian action plan 
Presentation to TAC Annual Meeting, 
Winnipeg, Manitoba, September 1991 
Lewis Sabounghi, W.F. Johnson, E.R. Case, 
L. Strasberg 


HELP vient en aide au camionneur 


Presentation at Congrés annuel de |’AQTR, 
Quebec, Quebec, April 1991 
Lewis Sabounghi 


Intelligent vehicle-highway systems 
Presentation to Institute of Transportation 
Engineering, Fredericton, New Brunswick, 
November 1991 
Lewis Sabounghi 


IVHS developments in Canada 


Paper presented at TRB Annual Meeting, 
Washington, D.C., January 1992 
Lewis Sabounghi, R. Case, J. Parviainen 


Smart cars and intelligent highways 
Presentation to On the Road Again Workshop, 
Toronto, Ontario, March 1992 
Lewis Sabounghi 


PROFESSIONAL ACTIVITIES 
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The emergence of a Canadian IVHS program 


Paper presented at International Symposium 
on Automotive Technology and Automation, 
Florence, Italy, May 1991 

Lewis Sabounghi, R. Case, et al. 


The enhanced AVI and its CVO applications 


Paper presented at the Vehicle Navigation & 
Information Systems Conference, Dearborn, 
Michigan, October 1991 

Lewis Sabounghi 


The universal close-range road/vehicle 
system concept: the numerous applications 
of the enhanced AVI 
Paper presented at TAC Annual Meeting, 
Winnipeg, Manitoba, September 1991 
Lewis Sabounghi 


Towards a Canadian IVHS program 


Paper presented at the Vehicle Navigation & 
Information Systems Conference, Dearborn, 
Michigan, October 1991 

Lewis Sabounghi, R. Case 


Investigation of factors affecting the astern 
performance of icebreaking vessels 


Paper presented at Polartech 92, Montreal, 
Quebec, January 1992 
J. Kavanagh, A. Kendrick, P. Sémery 


Transport Canada’s new policy — Access for 
All — and related developments 


Paper presented at the European Conference 
of Ministers of Transport, Seville, Spain 
March 1992 

Trevor Smith 


Market for cars for elderly and disabled 
people 
Paper presented at seminar on Private 
Transport for Disabled and Elderly Persons, 
Crowthorne, England, June 1991 
Ling Suen, David Lewis 


Market for private vehicles for disabled 
persons 
Paper presented at TRB Annual meeting, 
Washington, D.C., January 1992 
Ling Suen, David Lewis 


Evaluation des freins ABS sur trains routiers 


Paper presented at Congrés annuel de 
l’AQTR, Quebec, Quebec, April 1991; and 
at AQTR Colloque sur la sécurité dans les 
transports, Blainville, Quebec, October 1991 
Sesto Vespa 


Evaluation of antilock brake system 
technology for B-train vehicles 


Presentation to Canadian Multidisciplinary 
Road Safety Conference VII, Vancouver, 
British Columbia, June 1991 

Sesto Vespa 


Feasibility study of road accident data 
acquisition system 
Presentation to National Accident Database 
Task Group, Vancouver, British Columbia, 
June 1991 
Sesto Vespa 


Preliminary research concept for a Canadian 

study of commercial vehicle driver fatigue 
Presentation to Annual Conference of 
Canadian Conference of Motor Transport 
Administrators (CCMTA) Standing Committee 
on Compliance and Regulatory Affairs, 
Halifax, Nova Scotia, May 1991; and to TAC 
Heavy Vehicle Research Coordination 
Committee, Fredericton, New Brunswick, 
November 1991 
Sesto Vespa 


Proposal to CCMTA/CRAC for co-sponsoring a 
Canadian study of commercial vehicle driver 
fatigue 
Presentation to CCMTA Standing Committee 
on Compliance and Regulatory Affairs, 
Toronto, Ontario, December 1991 
Sesto Vespa 


Trends in heavy duty vehicles and their fuels 
Presentation to 1991 TAC Annual Meeting, 


Winnipeg, Manitoba, September 1991 
Sesto Vespa 


Uniform weigh scale practice 
Presentation to CCMTA Standing Committee 
on Weight Enforcement Uniformity in Canada, 
Toronto, Ontario, September 1991 
Sesto Vespa 
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Urban transit guides application of advanced 
train control. Journal of Transportation 
Engineering, vol. 118, no. 1, Jan./Feb. 1992 


Sesto Vespa, Tom Parkinson 


OTHER ACTIVITIES 
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In addition to the above, TDC was also repre- 
sented at the following workshops and meetings. 


Annual Assembly Meeting, Radio Technical 
Commission for Maritime Services (RTCM) 
San Diego, California, April 1991 
Howard Posluns 


AQTR Colloque, “Les systémes d’information: 
la référence spatiale en transport” 

Montreal, Quebec, February 1992 

Sesto Vespa, Keynote speaker 


Aviation Weather Services Users Meeting/ 
Aviation Meteorologists, Development, 
Implementation, and Training (ODIT) Seminar, 
Transport Canada Aviation 

Cornwall, Ontario, May 1991 

Howard Posluns 


TRB Annual Meeting 


Washington, D.C., January 1992 
Ling Suen, Barry B. Myers, Sesto Vespa 


Workshop on Private Vehicle Access for 
People with Disabilities 

Detroit, Michigan, May 1991 

Barbara A. Smith 
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TRANSPORTATION DEVELOPMENT CENTRE 


Iam pleased to present the 1992-93 Annual Review of the 
Transportation Development Centre (TDC). The review summarizes 
TDC’s activities and accomplishments for the fiscal year ended 
31 March 1993. 


This year we continued our efforts to maintain a viable research 
and development program in the face of further budget cutbacks. 
A carefully targeted program allowed TDC to respond to departmental 
priorities as well as to the needs of the transportation sector. 


In 1992-93 our research program was sirengthened by coopera- 


tive ventures on both national and international fronis. These included 
search and rescue experiments co-sponsored with the Department of 
National Defence and the U.S. Coast Guard; collaboration with the 
Canadian and U.S. coast guards and the Finnish Technical Research 
Centre to develop a data base on icebreaker propulsion; and coordina- 
tion of an international aviation research effort on anti-icing and de- 
icing fluids, now in its third year. TDC and the U.S. National Highway 
Traffic Safety Administration are also sharing the results of their studies 
on antilock braking systems. 


This year, within the context of Public Service 2000 (an initiative 
to reform Canada’s public service), we examined ways of improving 
our operations to make the best use of our resources and to increase our 
effectiveness, while making TDC a better place to work. At an infor- 
mation session in March, employees proposed a number of ideas to 
achieve these goals. Their recommendations are now under review. 


TDC is rising to the challenge presented by this period of shrink- 
ing resources and organizational changes thanks to the dedication of 
the entire team. Our commitment to excellence and cooperation with 
research partners in the department and in industry will help us 
achieve our common goal of a safe and efficient transportation 
network able to support Canada’s economic growth and international 
competitiveness. 


Micha Avni 
Executive Director 
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The Transportation Development Centre 
(TDC), Transport Canada’s central research 
organization, manages an R&D program 
aimed at improving the safety, efficiency, 
and accessibility of the Canadian transporta- 
tion system, while protecting the environ- 
ment. The program involves all transportation 
modes and all stages of the innovation 

cycle - from concept definition to demonstra- 
tion and deployment. 


Located in Montreal, the traditional capital 
of Canada’s transportation sector, TDC is a 
component of the Research and Develop- 
ment Directorate of the department's Policy 
and Coordination Group. It is headed by an 
Executive Director and staffed by a mullti- 
disciplinary team of engineers, planners, 
ergonomists, and economists responsible for 
formulating and managing projects. A re- 
search library and a publications division 
provide information and communication 
services. 


R&D Program 


TDC is responsible for implementing Trans- 
port Canada’s Central R&D Program, with a 
mandate to enhance the department's tech- 
nological capability, to promote innovation 
in transportation, and to address the depart- 
ment's current strategic objectives. 


The program has three elements, each with 
a specific clientele: 


=» mission R&D supporting departmental 
operations; 

» sector R&D supporting innovation in the 
transportation community and reflecting 
government and departmental policy; and 


| 


« exploratory research serving both mission 
and sector needs through investigation of 
emerging technologies. 


In 1992-93 the Central R&D Program had 
the following strategic objectives: 


safety and security of the transportation 
system; 


protection of the physical environment from 
the impact of transportation activities; 
efficiency and effectiveness in meeting 


transportation needs, in order to increase 
Canada’s competitive position and 
prosperity; and 

improved service for all Canadians, 
including seniors and disabled persons. 


Program Funding 


The Central R&D Program is supported 
through Core R&D funds provided by Trans- 
port Canada as part of its commitment to 
ensuring sustained, stable funding for all 
program elements. 


The Core funding is augmented by resources 
from a number of special programs and 
cost-shared initiatives. In 1992-93 the special 
programs included: 


the federal Program of Energy Research 
and Development administered by the 
interdepartmental Panel on Energy 
Research and Development; 


the National Strategy for the Integration of 
Persons with Disabilities; 

the Artificial Intelligence Program of Indus- 
try, Science and Technology Canada; and 
the Canada-Quebec Economic and 


Regional Development Agreement. 
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Joint and cost-shared initiatives with other 
departmental and federal sources, provinces, 
municipalities, and industry complete the 
funding. A detailed breakdown for 1992-93 
is provided in the Financial Overview on 


page 18. 


Program Planning and Implementation 


Guidance for the program is provided by the 
department's Research and Development 
Council, made up of twelve representatives 
from TDC and other Transport Canada 
groups. The council, a forum for exchange of 
ideas and information in areas of common 
concern, facilitates overall R&D planning and 
programming. This cooperative approach is 
supported by consultation with technical and 
operational staff, with special program spon- 
sors, and, through modal advisory boards, 
with the private sector. Further input from the 
private sector is provided through proposals 
for research projects. 


Breakdown of TDC R&D Program 


sector R&D 


The professional activities listed on 
pp. 26-33 give some idea of TDC’s close in- 
volvement with the transportation sector. 


The feedback from this extensive consulta- 
tion process ensures that the program best 
responds to departmental and industry 
needs, and forms the basis for TDC’s annual 
operational plan outlining the R&D thrusts for 
a three-year period and detailing the pro- 
posed program for the coming year. The 
program is regularly evaluated and modi- 
fied if necessary. A degree of flexibility is 
built into the plan to allow for such changes 
and for the addition of promising projects 
should new opportunities arise. 


In contrast to most research organizations, 
TDC contracts out the majority of its projects, 
generally on a competitive basis. Contracts 
are awarded to manufacturers, operators, 
research groups, universities, and consul- 
tants across the country. 


Mission R&D 


Exploratory R&D 
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Working closely with contractors, TDC staff 
manage the technical aspects of each proj- 
ect, control finances, and evaluate progress. 
They also ensure that the end products of 
TDC’s program - technical data and research 
reports, equipment designs, laboratory hard- 
ware, computer software, and prototype 
transportation systems - find application in 
the Canadian transportation network. 


Program Structure 


TDC’s plan for implementing the Central 
R&D Program is organized as follows: 


» Marine Transportation 

» Air Transportation 

# Road Transportation 

# Rail Transportation 

» Transportation Accessibility 
= Multimodal Research 


Expenditures on Targeted Benefits 


(Millions of dollars) 


Improved Safety and Security 


Policy/Regulations/Standards Development 


Reduced Costs 


Improved Productivity/ Efficiency 


Accessibility 


Improved Technology Base 


Improved Service 


Energy Concerns 


Environmental Protection 


Each program reflects the strategic research 
goals and the specific priorities of Transport 
Canada and the transportation sector. The 
chart below illustrates TDC’s related expendi- 
tures on targeted benefits in 1992-93. The 
chant is based on the two principal benefits 
provided by each project. 


Marine Transportation 


Focussing on the regulation, safe operation, 
and design of vessels in Canadian waters, 
TDC’s marine R&D program emphasizes not 
only the development of technologies to 
make shipping safer in open and icebound 
waters, but also the evaluation of new prod- 
ucts and systems for the Canadian Coast 
Guard and the marine industry in general. 
The regulation and safety aspects of the pro- 
gram support the Canadian Shipping Act 
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and the Arctic Shipping Pollution Preven- 
tion Regulations, which protect Canada’s 
sensitive northern ecosystem. 


Planned and implemented in consultation 
with a number of government R&D partners, 
including the Panel on Energy Research and 
Development, the National Search and Res- 
cue Secretariat, and the Canadian Coast 
Guard, the marine program accounted for 
28 percent of TDC’s R&D expenditures 

in 1992-93. 


Air Transportation 


TDC’'s air technology program supports 
Transport Canada’s role in air navigation, 
air traffic control, airport operations, and 
flight regulations, while stimulating coop- 
erative R&D activities with industry. Many 
of its projects support the Canadian Air- 
space Systems Plan aimed at modernizing 
air traffic services, weather reporting, and 
dir navigation systems. The program also 
reflects the department's emphasis on safety 
and security. 


Representing 27 percent of this year’s R&D 
expenditures, the air R&D program is con- 
ducted in collaboration with Transport 
Canada’s Aviation, Airports, and Security and 
Emergency Planning groups. Input from in- 
dustry and academic institutions is provided 
by an advisory board whose members are 
drawn from the Canadian Aeronautics and 
Space Institute. 


Road Transportation 


The road R&D program stresses cooperative 
research - many projects are part of large 
national or international programs. Program 
priorities include the development of technol- 
ogies to increase the safety, energy efficien- 
cy, and performance of heavy vehicles; the 
application of electronics technologies - 
intelligent vehicle-highway systems - to 
improve the efficiency and productivity of 
the highway system; and the upgrading of 
system infrastructure through the Canadian 
Strategic Highway Research Program. 
Improvement of bus transportation is another 
continuing interest, with the emphasis now 
on urban buses and support of the Canadian 
Urban Transit Association's Strategic Transit 
Research Program. 


In 1992-93, 16 percent of TDC’s R&D funding 
was devoted to this program, which is 
developed in close cooperation with the 
Transportation Association of Canada. The 
association’s R&D Council, whose members 
come from government, industry, and 
research organizations, provides the prima- 
ry forum for guidance on the program's 
overall direction. 
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Rail Transportation 


Projects related to safety form the core of 
the rail R&D program, which includes regu- 
latory support, conducted for the depart- 
ment’s Transport Dangerous Goods and 
Railway Safety directorates, and develop- 
ment of technology to improve system safety, 
carried out under cooperative arrange- 
ments with the railway sector. Other areas 
include energy and environmental con- 
servation, supported by the Program of 
Energy Research and Development, and 


National Transportation Day 


TDC hosted an open house on June 5, 1992 to 
celebrate the Montreal launching of National 
Transportation Week and its theme of Technology 
Serving Transportation. Minister of Transport Jean 
Corbeil and local research contractors were 
guests at the event. 


exploratory activities in cooperation with the 
supply industry, research laboratories, and 
universities. In 1992-93 the rail program was 
allocated 10 percent of TDC’s R&D funds. 


A broad perspective on program content is 
provided by consultation with the Railway 
Research Advisory Board, representing the 
Railway Association of Canada, the Associa- 
tion of American Railroads, the Canadian 
Association of Railway Suppliers, the National 


Research Council, and Canadian universities. 
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Transportation Accessibility 


The transportation accessibility R&D program 
centres on adapting the transportation sys- 
tem to the needs of elderly and disabled 
travellers through all stages of a journey. 
This includes not only access to the system, 
but also considerations of safety, provision 
of travel planning information, and commu- 
nications and orientation in terminals and 
vehicles. Developed in close consultation with 
industry and with representatives of disabled 
persons, this research area accounted for 

6 percent of TDC’s R&D expenditures 

in 1992-93. 


The National Strategy for the Integration of 
Persons with Disabilities, inaugurated in fall 
1991, plays an important part in TDC’s acces- 
sibility R&D program. Current National 
Strategy activities focus on targeted R&D, 
charter bus development, and the establish- 
ment of a transportation accessibility data 
base, as well as on a technology transfer 
program that is helping to bring innovative, 
accessibility-related technology to market. 


Multimodal Research 


Exploratory R&D in emerging technologies 
and enabling disciplines with potential 
benefits for more than one transportation 
mode comes under the multimodal pro- 
gram. This includes research in ergonomics, 
micro-electronics, fuel cells, advanced bat- 
teries, and advanced industrial materials. 
Emphasis on human factors reflects the 
growing concern over the safety implica- 
tions of mismatches in the human-machine 
interface, and TDC is also responding to 
environmental concerns affecting trans- 
portation. Technology transfer, another im- 
portant part of the program, is implemented 
through the Visiting Experts Program and 
through seminars and workshops designed 
to stimulate and guide technical innova- 
tion. Multimodal activities made up 7 per- 
cent of TDC’s R&D expenditures in 1992-93. 


a ea SS 


R&D HIGHLIGHTS 


MARINE TRANSPORTATION 


Remote location VTS ... the high cost of instal- 
ling and maintaining the dedicated micro- 
wave transmission link currently required for 
radar transmitters at remote Vessel Traffic 
Services (VTS) sites provided the impetus for a 
study to explore alternative technologies - 
“slow scan” or low bit rate systems - that 
could provide a low-cost narrow bandwidth 
video transmission system to transmit data 
from remote radar locations to VTS control 
centres. The Canadian Coast Guard is now 
considering the various options for radar 
video bandwidth reduction suggested by the 
research.... study of marine traffic regulators’ 
tasks ... an analysis of the tasks performed by 
marine traffic regulators and of their working 
environment pointed to a number of ergo- 
nomic design shortcomings. The ergonomists 
recommended a computer-based work- 
station, with a high resolution synthetic data 
radar display system and integrated auto- 
mated information processing and data-base 
facilities, as a means of correcting these 


A fibre-optic sensor developed 
by the National Optics Institute 
in a TDC project is being pre- 
pared to measure propeller 
blade loads during full-scale 
trials of a Polar Class ice- 
breaker. The research, part of 
a cooperative international 
program to develop a data 
base on propulsion train per- 
formance, involves TDC, the 
Canadian and U.S. coast 
guards, and the Technical 
Research Centre of Finland. 


problems and enabling the traffic regula- 
tors to handle their increasing workload.... 
long-life lighting for navigation aids ... 
reducing the high maintenance costs for 
navigational aids has become a Canadian 
Coast Guard priority. One important factor 
in the cost of maintaining lighted buoys, 
shore-based lights, and other lighted mark- 
ers is the relatively brief life of the lamps. A 
project begun this year is studying current 
technologies with a view to developing a 
lantern that will function for a minimum of 
five years.... emergency offloading ... in a 
follow-up to an investigation of oil tanker 
self-help systems that could contain an oil 
spill or mitigate the consequences, a project 
focussing on cargo transfer is reviewing 
available techniques and equipment for 
emergency offloading and is determining the 
related safety requirements.... performance 
analysis software ... to support the Cana- 
dian Coast Guard's search for predictive 
maintenance techniques to reduce operat- 
ing costs and enhance the reliability of 
shipboard machinery, TDC is developing 
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a prototype performance analysis software 
system (PASS) as well as a conceptual design 
that will allow the system to incorporate 
various components of maintenance soft- 
ware, such as vibration analysis, oil analysis, 
and maintenance and inventory manage- 
ment. The first phase of the work has docu- 
mented the system requirements for PASS, 
based on the results of a machinery audit 
aboard the CCGS Sir William Alexander 
and on interviews with ships’ engineers to 
identify regional requirements and ship- 
specific needs. 


AIR TRANSPORTATION 


Improved airport weather forecasts ... an 
estimated 40 percent of aviation accidents 
can be attributed to adverse weather condi- 
tions. This project is developing an expert 
system, STRATUS, to improve the accuracy 
of low cloud forecasting at airports. A coop- 
erative effort by a large multi-disciplinary 
research team, the work is currently im- 
proving the forecasting module, bringing 


the prototype to operational levels, and 
developing a training module.... MMIC 
applications ... monolithic microwave inte- 
grated circuits (MMICs) promise to enhance 
the reliability and reduce the cost of micro- 
wave circuits. This project is determining 
the potential of gallium arsenide MMICs to 
replace discrete or hybrid microwave com- 
ponents in phased array ground antennas 
and airborne receivers for microwave land- 
ing systems (MLS). The current phase of the 
work is defining the requirements for MLS 
applications of MMICs, as well as their cost 
and benefits.... integration of ATC tower 
systems ... in view of the growing number 
and complexity of air traffic control (ATC) 
systems, a multi-phase program was begun 
this year to establish a design for the consol- 
idation, integration, and installation of 
ground and tower equipment. As well as 
integrating the current and proposed system 
components, the new design will take into 
account human factors and transition and 
maintenance concerns. It is also intended to 
accommodate regional demands, such as 


A TDC project is studying air 
traffic controllers’ tasks, work- 
load, and current schedules to 
determine the effects of shift- 
work and overtime on their 
health and performance. The 
analysis will form the basis for 
recommendations on schedul- 
ing of regular and overtime 
shifts designed to ensure that 
controllers are able to work 
with maximum safety and effi- - 
ciency at all times. 
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varying air traffic densities.... explosive 
vapour detection ... TDC is continuing to 
develop detection procedures to counteract 
the threat of explosives at airport terminals. 
Researchers are now refining an explosives 
detection system, evaluated in a previous 
project, to reduce its size and increase its 
speed and sensitivity. Designed to detect 
and identify a broad range of explosive 
compounds, the system can be used to 
scan passengers and luggage at security 
gates and to inspect baggage rooms, 
vehicles, buildings, and mail.... improved 
screening of passenger carry-on baggage ... 
a project co-sponsored by the U.S. Federal 
Aviation Administration is enhancing a 
computer-assisted X-ray screening system 
developed in earlier TDC work. Already 
capable of detecting dangerous objects, the 
system's capacity is being expanded to 
detect the possible presence of explosive 
materials and bomb components, through 
the use of dual-energy X-ray technology. 
Following refinement of the software algo- 


A major in-service demonstra- 
tion of antilock braking sys- 


tems (ABS) on B-train double Shell 


tankers completed this year 
has confirmed the contribution 
of ABS to the braking stability 
of heavy combination 
vehicles. The systems were 
installed on a fleet of eight 
tankers, six of which had an 
on-board monitoring system 
for data collection. Research- 
ers are analysing the data and 
will develop recommendations 
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rithms and enhancements to the human- 
machine interface, researchers will draw up 
technical specifications and produce an 
operational prototype for evaluation in 

field trials. 


ROAD TRANSPORTATION 


Automated border crossing ... researchers are 
studying the application of electronic data 
interchange and automatic vehicle identifica- 
tion technology to the customs and immigra- 
tion clearance of commercial vehicles at 
three sites on the Ontario-Michigan border. 
Automation could reduce the costly delays 
truckers face at international borders. A study 
of legal and regulatory issues will determine ~ 
the feasibility of instituting such a system.... 
lightweight trailer ... reducing the weight of 
the semi-trailer in tractor-trailer combina- 
tions could result in substantial savings to 
operators by allowing them to transport 
more cargo using less fuel. In work aimed 
at developing a methodology to optimize 


based on their findings. A 
survey of fleet owners is also 
planned to determine the 
performance, cost, and dura- 
bility of ABS. 
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semi-trailer design, researchers are evaluat- 
ing modern materials and construction tech- 
niques for weight-saving potential, cost, and 
suitability for the Canadian transportation 
system.... log truck configurations ... ina 
project designed to identify the most 
farvourable configurations for log-hauling 
vehicles, two instrumented trucks were sub- 
jected to low- and high-speed track tests at 
Transport Canada’s Motor Vehicle Test Centre 
at Blainville, Quebec. The computer models 
developed from the test results will be used 
to evaluate log-hauling vehicles and to ana- 
lyse vehicle configurations offering the best 
handling, stability, and safety.... vehicle 
dynamics simulation ... researchers are 
developing simulation software for dynamic 
modelling of heavy vehicle combinations. 
The package includes simulator models, the 
pre- and post-processors that interface with 
users, and a data base on vehicle weights 
and dimensions, suspension, and tire param- 
eters. Expert system and artificial intelligence 
concepts aimed at facilitating the simulation 
of heavy vehicle systems and providing 


comprehensive diagnosis of problems are 
now being tested and evaluated for incorpo- 
ration into the software package.... hybrid / 
electric propulsion ... the low energy storage 
capacity of available lead-acid batteries 
presents a major obstacle to the widespread 
use of electric vehicles. Researchers at the 
University of Ottawa's Electrochemical 
science and Technology Centre are experi- 
menting with advanced battery systems in 
hybrid configurations. Test results are being 
used to model the performance of hybrid 
battery systems in electric vehicles, including 
a9m urban bus.... C-SHRP ... one of the larg- 
est projects stemming from TDC’s cooperation 
with the Transportation Association of 
Canada and the provinces is the $5 million 
Canadian Strategic Highway Research 
Program (C-SHRP), now in its sixth year of 
operation, which is addressing the problems 
associated with highway maintenance and 
rehabilitation. Work is currently focussed on 
developing a plan of action to ensure that 
the technical results are widely disseminated 
and implemented in Canada. 
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Fire safety engineering ... TDC’s long-term 
program of research into the phenomenon 
of boiling liquid expanding vapour explo- 
sions (BLEVEs) resulting from fire engulf- 
ment of pressure liquefied gas tanks was 
extended this year. In a new cooperative 


program, McGill University, Queen's Univer- 


sity, and the University of New Brunswick 
are each investigating the conditions that 
lead to BLEVEs, and field tests have begun 
at a Department of National Defence test 
site in Valcartier, Quebec. The work is 
expected to provide a basis for the develop- 
ment of improved designs and regulatory 
practices for safer transport of dangerous 
goods.... tank car safety ... the valving 
normally used to drain ladings from 


Built by NRC with assistance 
from CP Rail and funding sup- 
port from TDC, this wheel/rail 
system test rig can duplicate, 
under controlled conditions, 
the wide range of speed and 
loading combinations found in 
actual service. This year, ina 
project for VIA Rail, the facility 
was used to identify the cause 
of in-service axle failures. 


distressed tank cars can be difficult to reach 
when a car has been derailed. A study to 
evaluate methods of attaching tapping de- 
vices to tank walls was completed this year. 
The work identified a number of effective 
adhesives and suggested further investiga- 
tion into the use of magnets. A follow-on test 
program is now under development.... 
track structure research ... a three-year 
cooperative project with CN and CP Rail 
was also completed. The work, an exami- 
nation of rail fracture resistance, increased 
understanding of both the mechanics of rail 
fracture and the relative importance of ther- 
mal, bending, and residual stresses. It also 


developed a means of determining the 
allowable dynamic load capacity of track 
subjected to severe weather conditions.... 
detection of wheel defects ... a study of 
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automated wheel defect detection systems 
concluded that those currently available 
are limited in their capacity to identify all 
types of defects. New non-destructive tech- 
niques were recommended.... evaluation of 
residual stress ... in work begun this year, 
the Canadian Institute for Guided Ground 
Transport is cutting and strain-gauging rail 
sections to test and analyse steels from 
various manufacturers. The investigation is 
designed to establish specifications for allow- 
able residual stress in rail.... aluminum 
coal car ... in-service testing of a light- 
weight aluminum coal car developed by 
Alcan International Ltd. was completed this 
year. Strain-gauge results indicate that the 
car can withstand rigorous unit train service 
and would have an expected life of three 
million miles. Since the weight difference 
between this model and a conventional 
coal car can be made up with cargo, the 
car could increase the competitiveness of 
Canadian coal by reducing its transporta- 


tion costs. 


TRANSPORTATION ACCESSIBILITY 


Paratransit vehicle standards ... as a result 
of a TDC project carried out by the Cana- 
dian Standards Association (CSA), with the 
participation of the Canadian Urban Transit 
Association, revised standards for vehicles 
used to transport disabled persons were 
published in October 1992. A number of 
provinces may adopt these standards, 
which will then serve to regulate the design 
of new products. This project is also devel- 
oping standards for all components of 
wheelchair occupant protection systems.... 
automobile hand controls ... other TDC 
work with the CSA includes the develop- 
ment of national standards for portable 
hand control units for commercially and 
privately owned vehicles, and revision of 
the existing CSA standards for fixed hand 
controls.... technology transfer ... TDC is 
responsible for the technology transfer com- 
ponent of the National Strategy for the 
Integration of Persons with Disabilities, an 


In December 1992 a prototype 
of the world’s first fully acces- 
sible intercity bus began a 
one-year demonstration to test 
its performance in intensive 
revenue service. Developed by 
Motor Coach Industries of 
Winnipeg in work supported by 
TDC, the 14 m coach is run- 
ning three tnps a day, six days 
a week on Greyhound Lines of 
Canada’s regular route linking 
Calgary, Red Deer, and 
Edmonton. 
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initiative designed to provide these groups 
with access to public facilities, and to ease 
their economic and social integration. Cur- 
rent projects include: tactile messaging ... 
work is under way to test and demonstrate 
the use of tactile aids to assist visually im- 
paired travellers in vehicles and terminals. 
Hand rails are padded with a high-visibility 
yellow polyurethane foam and incorporate 
tactile messages intended to increase safety 
and to help travellers find their way by indi- 
cating changes in floor levels or direction. 
Similar raised-surface tiles are designed for 
use on walls and floors.... electronic 
billboards ... TDC is continuing to sponsor the 
development of a state-of-the-art real-time 
auditory and visual information display, the 
Visual Communication Network (VCN), Suc- 
cessfully demonstrated last year, the VCN is 


now being installed in all Montreal subway 
cars. The current phase of the project is 
developing the system for use on the sub- 
way platform. The VCN makes travel easier 
by providing information on emergencies, 
subway stops, bus connections, weather 
conditions, and special events.... accessible 
taxis ... TDC is helping to commercialize a 
kit that permits bodyshops to modify mini- 
vans for use as accessible taxis. The conver- 
sion adds a fourth door on the driver's side, 
ramp access to either side of the van, and 
both a lowered floor and a raised roof. The 
project, which also includes development of 
production specifications and an instruc- 
tional manual and video, will increase the 
availability of accessible vehicles for taxi 
and paratransit use. 


PROFESSIONAL HIGHLIGHTS 
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In 1992-93 TDC gained national and 
international recognition for its expertise in 
several important areas of transportation 
R&D.... In acknowledgement of its 15 years 
of involvement in transportation accessi- 
blity research, the Centre was invited to 
participate in the National Transportation 
Agency's public hearings on the accessi- 
bility of Canadian motor coach services. 
Division Chief Brian Marshall, whose 
responsibilities include the bus technology 
research and development program, pres- 
ented the results of the Canada Coach Lines 
demonstration service in southern Ontario 
and reviewed TDC’s work in lift technology. 
Ling Suen, Division Chief responsible for the 
transportation accessibility research and 
development program, discussed issues re- 
lated to intercity bus travellers with mobility 
and sensory impairments.... Project officer 
Barry Myers, who has headed TDC’s 
program of research on ice detection, anti- 


Brian Marshall 


Ling Suen 


icing, and deicing since 1988, is being 
seconded to the Dryden Commission Imple- 
mentation Project as task group manager, 
R&D, toimplement a mutimillion-dollar 
research program aimed at improving the 
safety of aircraft operation during severe 
winter weather. Mr. Myers is also chairman 
of a Society of Automotive Engineers’ sub- 
committee formed to establish how well 
fluids designed to protect aircraft surfaces 
from freezing precipitation perform during 
take-off.... Invited to join the United States 
Ship Structure Committee, Transport 
Canada chose TDC project officer Thomas 
Peirce as its representative. Membership in 
the committee gives Canada access to 
extensive North American ship structure 
research, as well as an opportunity for joint 
projects. This year the committee initiated a 
research program focussing on the safety, 
integrity, and environmental compatibility 
of marine structures. 


Barry Myers Thomas Peirce 
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Seminar on Antarctic Research Voyage 


A number of research projects, funded by 
the U.S. and Canadian coast guards and 
TDC, were conducted during this year's 
voyage of the U.S. research vessel Nathaniel 
B. Palmer in the Antarctic’s Weddell Sea. In 
addition to measurement of full-scale, ice- 
propeller interaction, TDC-sponsored work 
included tests of survival equipment during 
ship evacuation in ice. A seminar to describe 
the research and discuss related topics, held 
in Ottawa in October 1992, was attended 
by fifty representatives from government 
and the marine industry. Twelve speakers 
discussed ship performance tests, ice and 
snow conditions, the Canadian search and 
rescue system, propulsion system instru- 
mentation, and ship evacuation. Detailed 
test results are being documented in a 
series of reports. 


U.S. research vessel Nathaniel B. Palmer 


TDC R&D Forum 


To promote technology transfer and bring 
its wide audience up-to-date on its research 
work, TDC launched the TDC R&D Forum. 
The first of the series was organized under 
the banner of Transport 1992+, the theme 
chosen for the 1992 annual conference of 
the Canadian Society of Mechanical Engi- 
neers, held in Montreal in June. 


Participants heard nine presentations from 
TDC technical staff, covering all modes of 
transportation and all TDC research pro- 
grams. The forum provided an excellent 
opportunity to raise TDC’s profile, obtain 
feedback from participants on the Centre's 
projects, and exchange technological 
expertise. It is planned to make the forum 
a biennial event. 


Third Seminar on Transportation 
Ergonomics 


Inaugurated by TDC in 1988, the biennial 
seminars on transportation ergonomics are 
designed to provide a forum for exchange 
of ideas within the various transportation 
communities and to develop an under- 
standing of the benefits of an ergonomics 
approach in the development of safe and 
efficient systems. 


In a timely response to a recent International 
Civil Aviation Organization (ICAO) directive 
requiring human factors training for student 
pilots, the third seminar in the series, held in 
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Montreal in October 1992, dealt with the 
pilot/aircraft system. Over 90 participants 
from the international aviation, human 
factors, and engineering communities were 
addressed by experts in aviation ergonomics 
on operators’ interaction with the aircraft, 
accident investigation and analysis, and the 
use of simulators in training. The event was 
co-sponsored by Concordia University, the 
Human Factors Association of Canada, 

and the Aviation Research Corporation, 

and supported by ICAO. 


The presentations stimulated lively debate, 
and comments following the seminar indi- 
cated that the multifaceted approach had 
provided participants with a broader un- 
derstanding of the critical factors involved 
in the pilot/aircraft system, and had sug- 
gested avenues for further study. 


Concordia University’s twin-engine flight simu- 
lator. (Photo courtesy of Concordia University.) 


Knowledge-Based Expert Systems in 
Transportation 


The Organization for Economic Cooperation 
and Development (OECD) held its second 
international workshop on knowledge- 
based expert systems in Montreal on June 
15-17, 1992. Focussing on the application of 
these systems to road transportation, the 
workshop was organized by TDC in collabo- 
ration with the Association québécoise du 
transport et des routes, the ministére des 
Transports du Québec, and the Transporta- 
tion Association of Canada. Under an over- 
all theme of “operational experience and 
perspectives”, the technical sessions dealt 
with the following four topics: highway 
management and design, traffic manage- 
ment and control, traffic safety, and 
vehicle/fleet planning. 


The workshop, which drew 77 registrants, 
met its objectives of fostering international 
coordination and cooperation, exchanging 
technical knowledge, and offering opportu- 
nities for technology transfer among mem- 
ber countries. Participants expressed an 
interest in pursuing additional national and 
international exchanges, particularly on 
expert systems for traffic management, 
highway maintenance, safety compliance, 
and vehicle/fleet management. 
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TDC’s financial, administrative, information 
management, and publications services 
work in close cooperation with research 
staff to ensure successful delivery of the 
R&D program. 


Financial Services offers a full range of 
services, covering budgets, expenditures, 
and revenues. The Finance division ensures 
compliance with the requirements for 
administration of TDC’s contracts through 
cost controls, auditing, and financial 
analysis. In this fiscal year 3 000 invoices 
were audited and 2 800 disbursements 
were made against approximately 250 
contracts. The division also prepares the 
monthly reports needed by management 
for effective planning and decision making. 
Management information services (MIS) 
supports effective financial and project 
management, providing timely and accu- 
rate monitoring, reporting, and financial 
control of R&D contracts. 


Administrative and Information Services 
includes the Central Registry and the Judith 
Nogrady Library. Offering a complete 
range of office services, the Central Registry 
manages records and supplies; assists 
project officers with project completion 
procedures; handles mail and other 
communication services; procures equip- 
ment and supplies; and distributes TDC 
publications. In 1992-93 the registry distrib- 
uted 50 000 research reports and managed 


a $1 million inventory of supplies and 
equipment. The Judith Nogrady Library has 
one of Canada’s finest collections of trans- 
portation research documentation. It 
contains approximately 20 000 books and 
reports, 400 periodical titles, and extensive 
audio-visual holdings. Library services and 
access to the collection are available not 
only to Transport Canada and other 
government personnel, but also to contrac- 
tors and all members of the transportation 
community. 


The Publications and Communications Unit 
ensures the documentation and dissemi- 
nation of technical and general information 
on TDC’s research program through publi- 
cations, audio-visual materials, and 
exhibits. In 1992-93 TDC published 72 con- 
tractors’ research reports and produced 28 
in-house publications. One of these, the 
1990-91 Annual Review, received an 
award of merit from the Montreal chapter of 
the Society for Technical Communication. 


Expenditures against R&D support contracts 
for MIS, library, and publications services 
accounted for 6 percent of TDC’s R&D pro- 
gram budget in 1992-93. 
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Deficit reduction continued to shape the 
government's economic climate in 1992-93. 
Restraints on expenditures and reduced 
revenues in Transport Canada resulted in 
severe cutbacks in program funding. TDC’s 
Core R&D Program funds decreased by 
$1.7 million this year, representing a 25 per- 
cent reduction from the previous year and 
bringing total cutbacks over the last two 
fiscal years to $3.3 million. 


TDC Budget (Thousands of dollars) 


Overhead expenditures - salaries and admin- 
istration - were held at the same level as for 
1991-92. TDC’s base person-year allocation 
was also unchanged, but two limited-time 
person-years were added under the National 
Strategy for the Integration of Persons with 
Disabilities. 


TDC BASE BUDGET 1991-92 1992-93 
R&D Contracts 5 910 4 410 
R&D Support 930 690 
Core R&D Program 6 840 5 100 
Salaries 2 240 2 260 
Administration 610 590 
(travel, communications, supplies, etc.) 
Total 9 690 7 950 
Person-Year Allocation 
1991-92 1992-93 
TDC Base PY Allocation 38 38 
National Strategy for the Integration = 2 
of Persons with Disabilities 
Total 38 40 
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Although funding from external sources 
decreased by 11 percent in 1992-93, these 
additional resources served to more than 
double TDC’s Core budget. Funds provided 
by departmental and federal sources totalled 
$5.73 million, while grants and contributions 
accounted for a further $1.03 million in 
program funding. 


Financial and in-kind contributions from 
industry, provinces, and other sources 
increased the overall value of TDC’s R&D 
program by an additional $4.59 million for 
a total of $16.46 million. 


Total R&D Funding — All Sources (Thousands of dollars) 


R&D FUNDING SOURCES 


Core R&D Program 
External Funding Sources 


Grants and Contributions 


Total R&D Funds 


Additional Contributions 
(industry, provinces, municipalities, etc.) 


Total Value of R&D Program 


1991-92 1992-93 
6 840 5 100 

5 980 5 730 
500 1 030 

13 320 11 860 
5 650 4 600 
18 970 16 460 


FINANCIAL OVERVIEW 


The table below gives a detailed statement support to TDC’s program. Grants and con- 
of R&D funds and sources. External funding tributions grew considerably as a result of 
from Transport Canada groups, the federal funds made available to TDC for R&D into 
Program of Energy Research and Develop- transportation accessibility initiated in 
ment, and Industry, Science and Technol- response to the National Strategy for the 
ogy Canada’s Artificial Intelligence Integration of Persons with Disabilities. 


Program continued to provide substantial 


Detailed Statement of R&D Funding (Thousands of dollars) 


R&D FUNDING SOURCES 1991-92 1992-93 
CORE R&D PROGRAM 6 840 5 100 
EXTERNAL FUNDING SOURCES 
Transport Canada groups 2 460 PX EXO, 
Program of Energy R&D 2 520 1970 
(Energy, Mines & Resources) 
AI Program 200 570 
(Industry, Science and Technology Canada) 
Transportation for Disabled Persons Program 300 - 
National Strategy for the Integration of = 390 
Persons with Disabilities 
Other Departments 180 30 
Other Sources 320 440 
5 980 5 730 


GRANTS AND CONTRIBUTIONS 


Canada-Quebec Economic and Regional 200 230 
Development Agreement 


Transportation of Disabled Persons Program 100 ~ 
National Strategy for the Integration of Persons with Disabilities 200 800 
500 1 030 

Total R&D Funding 13 320 11 860 


ADDITIONAL CONTRIBUTIONS 


Industry 2 280 1 450 
Provinces 450 450 
Other 2 920 2 700 

5S 650 4 600 

TOTAL VALUE OF R&D PROGRAM 18 970 16 460 
Multi-Year Value of R&D Program* $37 million $33 million 


* Represents the total value of all active R&D contracts in a given year 
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The graph below tracks TDC’s R&D funding 
from various sources since 1988-89. As can 
be seen, funding from both internal and 
external sources has been declining since 


1990-91, following two years of relatively 1992-93 

stable levels. Industry & Provinces 4.6 
Other Depts./Sources! Des) 
SSC2 6) 


EMR? 1.9 
TDPP/NS4 1:2 
TC Sources® 2.3 
TDC R&D Budget oy 


R&D Funding Source Trends (Millions of dollars) 
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88-89 89-90 90-91 91-92 92-93 


1 Includes funding from Canada-Quebec Economic and Regional Development Agreement 

2 Supply and Services Canada — Unsolicited Proposals Program funding terminated in 1990-91 
3 Energy, Mines and Resources Canada: Program of Energy R&D 
4 


Transportation of Disabled Persons Program and National Strategy for the Integration of 
Persons with Disabilities 


5 Other Transport Canada sources 
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The breakdown of R&D funding for 1992-93 
by program area and source presented 
below illustrates the importance of external 
R&D funds and contributions from industry 
and other sources to TDC’s research pro- 
gram. Funds provided by other sections of 
Transport Canada, including the Marine, 
Aviation, Airports, and Security groups, 
accounted for a large part of the external 
resources made available to TDC’s marine 
and air research programs. The Program of 
Energy Research and Development also 
made a significant contribution, particular- 
ly for road and marine R&D. Financial 
support from the National Strategy for the 


Integration of Persons with Disabilities and 
contributions from industry provided impor- 
tant leverage to TDC’s transportation acces- 
sibility program funding, augmenting the 
$300 000 base budget by $2.4 million. 


Overall, funding and in-kind contributions 
from external sources boosted the total 
value of TDC’s research program to more 
than triple its base budget. 


Contributions from industry, provinces, 
etc. 


[_] External R&D funds 


TDC R&D budget 


R&D Funding by Program Area and Source Millions of dollars) 
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Rail Transportation Multimodal 
Accessibility 
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TDC’s research program is contracted out to expenditures in 1992-93 and the bar chart 
organizations in the private and public sec- gives a breakdown of expenditures by type 
tors across Canada. The map below shows of R&D contractor. 


the geographical distribution of R&D 


Distribution of R&D Expenditures (thousands of dollars) 


Foreign: $20 


Total R&D expenditures: $11.9 million 


R&D Expenditures by Performing Organization (Percentage) 
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TDC STAFF* 


PO LE ee 


Executive Director 


Advanced Technology 


Current Technology 


Technology Applications 


Transportation Systems 
Technology 


Research Analysis and 
Special Programs 


Secretary 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretaries 

Project Officer, Special Needs 
Senior Research Officer 
Principal Ergonomist 

Senior Ergonomist 

Assistant Ergonomist 
Program Manager 

Senior Systems Analyst 


Micha Avni 
Lise Boivin 


Pierre Hébert 
Hélene Beaulac 
Barry B. Myers 
Maurice Audette 
Howard Posluns 
Louis A. Poulin 
Yves Le Borgne 
Jean-Louis René 


William S.C. McLaren 
Carole Beaupré 
Wayne G. Rowan 
Neil R. Gore 

Roy S. Nishizaki 

C. Alfred Versailles 


Brian Marshall 
Suzanne McLoughlin 
Lewis Sabounghi 
Sesto Vespa 

Claude Guérette 
Catherine Hirou 


James D. Reid 
Marcelle Sadubin 
Ian M. Bayly 
Thomas Peirce 
Ernst Radloff 

Mel Walker 
André Taschereau 


Ling Suen 

Pierrette Germier, Sonia Houle 
Barbara A. Smith 

Trevor N. Smith 

Ruth M. Heron 

Rémi Joly 

Vincent Delle Donne 

D‘Arcy O'Connell 

Walid Malek 


Financial Services Manager Antoine Sidhom 
Accounts Clerk Lyse Taillon 
Finance Clerk Jeannine Groulx-Fortin 
Administrative and Manager Nicole Ferland 


Information Services 


Supervisor, Office Services 
Clerk, Office Services 


Robert Daraiche 
Monique Leblanc 


Publications and 
Communications 


Head 


Dina Iwanycky 


* — This list includes employees who left TDC in 1992-93, their replacements, and term and seconded personnel. 
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PROFESSIONAL ACTIVITIES 
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TDC staff serve on many scientific and profes- 
sional committees and associations, both within 
Canada and internationally. In 1992-93 they 
were active in the following organizations. 


COMMITTEES 


Access to the Skies 
Technology Task Force: Barbara A. Smith 


Advanced Train Control Steering Committee 
William S.C. McLaren 


Advantage I-75 (U.S.-Canada Program) 
Executive Committee: Lewis Sabounghi 


Advisory Committee on Accessible 
Transportation (ACAT) 


Ling Suen 


Alrport & Aircraft Capability Committee 
Barry B. Myers 


American Towing Tank Committee 
Ice Subcommittee: Ian Bayly 


Association of American Railroads 


Locomotive Efficiency Review Committee: 
Roy S. Nishizaki 


Train Resistance Review Committee: 
Roy S. Nishizaki 


Vehicle/Track System Steering Committee: 
William S.C. McLaren 


Association québécoise du transport 
et des routes (AQTR) 


Environment Committee: Claude Guérette 


Goods Transportation Committee: 
Lewis Sabounghi 


Passenger Transport Committee: 
Ling Suen, Rémi Joly 


Research and Development Committee: 
Sesto Vespa 


BLEVE Research Advisory Committee 
Chairperson: Neil R. Gore 


Canada-Finland Joint Research 
Project Arrangement 


Scientific Advisor for Transport Canada: 
Ernst Radloff 


Canada-Quebec ERDA Subcommittee 
on Transport R&D 


Co-chairperson: Ling Suen 


Canada-U.S. DOT Memorandum of 
Understanding Rail Addendum 


William S.C. McLaren 


Canadian Coast Guard 


Working Group on Precise Navigation: 
James D. Reid 


Canadian Conference of Motor Transport 
Administrators (CCMTA) 


Load Security Research Technical Advisory 
Committee: Sesto Vespa 


Canadian Gas Association 


Natural Gas Vehicle Cylinder Steering 
Committee: Roy S. Nishizaki 


Natural Gas Vehicle Technical Subcommittee: 
Roy S. Nishizaki 


Canadian Journal of Electrical and 
Computer Engineering 


Member of Editorial Board: Micha Avni 


Canadian Marine Advisory Council 
James D. Reid 
André Taschereau 


Tanker Design Working Group: 
Thomas H. Peirce 


Canadian National Waves Committee 
André Taschereau 


Canadian Society for Civil Engineering 


Chairperson, Transportation Technology 
Committee: Lewis Sabounghi 


Transportation Division Executive Committee: 
Lewis Sabounghi 


Canadian Standards Association 


Vice-Chairperson, Subcommittee on Mobility 
Aid Securement and Occupant Restraint 
Systems for Motor Vehicles: Roy S. Nishizaki 


Subcommittee on Portable Hand Controls: 
Rémi Joly, Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 


Technical Committee on Technology for Per- 
sons with a Disability: Barbara A. Smith 


Canadian Strategic Highway Research Program 


Technical Steering Committee: 
Brian Marshall 


Canadian Trucking Research Institute 


Simulator Committee: 
Ruth M. Heron 
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Canadian Urban Transit Association (CUTA) 


Bus Design and Maintenance Committee: 
Brian Marshall 


Canadian Transit Handbook Editorial Board: 
Ling Suen 


R&D Coordinating Committee: Ling Suen 


R&D Subcommittee on National Strategic R&D 
Program: Ling Suen 


Transit for the Disabled Committee: Ling Suen 
Transit Planning Committee: Ling Suen 


Committee for Surveillance and Monitoring 
of Oil Spills 


Thomas H. Peirce 


Committee on Residual Stresses in Rail 
Chairperson: Neil R. Gore 


Coordinating Committee on Marine Spills 
Thomas H. Peirce 


Department of National Defence/ 
Transport Canada 


Bird Strike Committee Canada: Trevor N. Smith 


Electric Vehicle Association of Canada 
Board Member: Claude Guérette 


Electronic River Navigation Committee 
James D. Reid, André Taschereau 


Energy, Mines and Resources Canada 


Canadian Committee on Positioning from 
Space: Louis A. Poulin 


Federal Aviation Administration (FAA) 


Technology Task Force on Accessibility to 
Small Aircraft: Barbara A. Smith 


Federal Aviation Administration/Transport 
Canada 


Security and Emergency Planning Joint 
Committee: Maurice Audette 


Security Bilateral Research and Development 
Working Group: Maurice Audette 


Fourth Seminar in Transportation Ergonomics 


Organizing Committee Coordinator: 
Ruth M. Heron 


Government Expert Systems User Group 
Howard Posluns 


Human Factors Association of Canada 


Chairperson, Transportation Ergonomics 
Committee: Ruth M. Heron 
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Ice Structure Interaction Committee 
Ian Bayly 


Ice Technology Conference Advisory Committee 
Thomas H. Peirce 


Institute of Electrical and Electronics Engineers 
(IEEE) 


Executive Committee: Micha Avni 


Intelligent Vehicle-Highway Systems (IVHS) 
America 


Standards Committee and Commercial 
Vehicle Committee: Lewis Sabounghi 


International Civil Aviation Organization 


Ergonomics Advisor, Human Factors 
Committee: Ruth M. Heron 


International Conference on Mobility and 
Transport for Elderly and Disabled Persons 


Ling Suen 


International Ship Structures Congress 
Thomas H. Peirce 


National Conference on Specialized 
Transportation (U.S.) 


Ling Suen 


National Research Council 


Working Group on Train Dynamics and 
Lading Damage: William S.C. McLaren 


National Search and Rescue Secretariat 


Emergency Beacon Committee: 
Howard Posluns 


National Transportation Agency of Canada 


Equipment Accessibility Committee (Air 
Subcommittee): Roy S. Nishizaki 


Equipment Accessibility Committee (Marine 
Subcommittee): Barbara A. Smith 


Naval Platform R&D Committee-Human Factors 
Sub-Group 5 


Rémi Joly 


Ports Canada 


St. Lawrence Ship Channel Water Depth 
Committee: Maurice Audette 


Program of Energy R&D 


Interdepartmental Committee on Electric Vehicle 
Technology Evaluation: Claude Gueérette 
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Radio Technical Commission for Aeronautics 


Special Committee-168, Minimum Operation- 


al Performance Standards-Lithium Batteries 
for Aviation: Howard Posluns 


Sixth International Conference on Mobility and 
Transport for the Elderly and Disabled 


Scientific Committee: Ruth M. Heron 


Spill Countermeasures Equipment 
Working Group 


Thomas H. Peirce 


Interdepartmental Telecommunications and 
Electronics Committee 


Pierre Hébert 


Transport Canada 


Committee on Performance Measurement of 
Safety Sensitive Positions at Sea: 
Ruth M. Heron 


Human Factors Committee: Ruth M. Heron 
R&D Council: Micha Avni 


Security Operations and Technical Support 
Coordination Committee: Maurice Audette 


Transportation for the Disabled Program 
Management Committee: Ling Suen 


Transport Canada/Atmospheric Environment 
Service/Department of National Defence 


Aviation Meteorology R&D, Joint Planning 
Committee: Howard Posluns 


Transport Canada Aviation 


Secretary, Emergency Locator Transmitter 
Working Group: Howard Posluns 


Transportation Association of Canada (TAC) 


Freight and Passenger Transportation 
Standing Committee: Brian Marshall 


Heavy Vehicle Research Coordination 
Committee: Sesto Vespa 


IVHS Roundtable: Lewis Sabounghi, 

Ling Suen, Brian Marshall 

Commercial Vehicle Operations Committee: 
Micha Avni 

Chairperson, Commercial Vehicle Operations 
Committee: Lewis Sabounghi 

Transportation Planning Committee: 

Ling Suen 


Transportation Technology Committee: 
Micha Avni, Lewis Sabounghi 


Transportation Research Board 


AJJO 7 on Aircraft/ Airport Compatibility 
Committee: Barry B. Myers 


Committee on Specialized Transportation: 
Barry B. Myers, Ling Suen 


Motor Vehicle Technology Committee: 
Lewis Sabounghi 


Paratransit Committee: Ling Suen 


U.S. Ship Structures Committee 
Thomas H. Peirce 


U.S. Ship Structures Subcommittee 
Ian Bayly 


Working Group on Crossing Safety 
Neil R. Gore 


12th Congress of International 
Ergonomics Association 


Scientific Committee: Ruth M. Heron 


SOCIETIES AND ASSOCIATIONS 


American Psychological Association 
Ruth M. Heron 


American Society of Mechanical Engineers 
William S.C, McLaren 


Canadian Advanced Industrial Materials Forum 
Roy S. Nishizaki 


Canadian Aeronautics and Space Institute 
Barry B. Myers 
Louis A. Poulin 
Associate Member: William S.C. McLaren 
Director of Montreal Branch: Jean-Louis René 


Canadian Society of Electrical and 
Computer Engineering 


Treasurer: Louis A. Poulin 


Centre for Human Factors Research, Carleton 
University, Ottawa 


Associate: Ruth M. Heron 


Enterprise America (U.S.-Canada Program) 
Board Member: Lewis Sabounghi 
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Ergonomics Society (UK) 
Fellow: Ruth M. Heron 


Human Factors Association of Canada 
Ruth M. Heron 


Institute of Electrical and Electronics Engineers 
William S.C. McLaren 


Aerospace and Electronic Systems Society: 
Howard Posluns 


Communications Society: Micha Avni 
Computer Society: Micha Avni 

Chairperson, Montreal Section: James D. Reid 
Vehicular Technology Society: Micha Avni 


Operations Research Society of America 
Brian Marshall 


Railway Association of Canada 


Railway Research Advisory Board: 
William S.C. McLaren 


Royal Institute of Naval Architects 
Fellow: Ian Bayly 


Society of Automotive Engineers (SAE) 
Claude Guérette, Roy S. Nishizaki 


Ad Hoc Committee on Aircraft De/Anti-icing, 
Fluid Testing Working Group: Barry B. Myers 


Society of Naval Architects and 
Marine Engineers 


Ian Bayly, André Taschereau 


Transportation Division of Canadian Society for 
Civil Engineers 


Member of the Executive: Lewis Sabounghi 


U.S. Heavy Vehicle Electronic Licence 
Plate Program 


Board Member and Canadian Representative: 
Lewis Sabounghi 
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PAPERS AND PRESENTATIONS 


Through the delivery of papers and presenta- 
tions on the Centre’s research projects and 
related topics at national and international 
conferences, TDC project officers ensure the 
effective transfer of technology. The following is 
a list of work done in 1992-93. 


Eight years of performance measurement 
aboard USCG polar class icebreakers 


Presentation to the SNAME 1992 Annual 
Meeting and International Maritime Exposition, 
New York, NY, October 1992 

R. Voelker, F. Seibold, I. Glen, Ian Bayly 


Full scale trials in level ice with Canadian 
R-class icebreaker 


Presentation to the SNAME 1992 Annual 
Meeting and International Maritime Exposition, 
New York, NY, October 1992 

F.M. Williams, D. Spencer, S. Mathews, 


Ian Bayly 


Aspects of rail safety 


Paper presented at the TDC Forum, Montreal, 
Quebec, June 1992 
Neil R. Gore 


Neutron diffraction measurements of residual 
stress in rail 


Paper presented at the International Confer- 
ence on Rail Quality and Maintenance for 
Modern Railway Operations, Delft, Netherlands, 
June 1992 

J. H. Root, C. Smallman, B. Maxfield, 

Neil R. Gore 


Residual stresses and catastrophic rail failure 


Paper presented at the International Confer- 
ence on Rail Quality and Maintenance for 
Modern Railway Operations, Delft, Netherlands, 
June 1992 

J.O. Igwemezie, S.L. Kennedy, Neil R. Gore 


Applied ergonomics 


Presentation at Colloquium, Faculty of 
Applied Science, Simon Fraser University, 
Burnaby, B.C., July 1992 

Ruth M. Heron 


Canadian/U.S. co-operative research efforts on 
rail operator fatigue 


Presentation to the Railway Safety Directorate 
of Transport Canada, Ottawa, Ontario, 
March 1993 

Ruth M. Heron 
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Critical incidents and rail operator fatigue 


Proceedings of the Canadian Society for 
Mechanical Engineering (CSME) Forum 1992, 
Montreal, Quebec, June 1992 

L. Buck, Ruth M. Heron, F. Lamonde 


Development of a simulator assessment module 
for determining the driving potential of the 
brain-damaged and elderly 


Proceedings of the Sixth International Confer- 
ence on Mobility and Transport for Elderly 
and Disabled Persons, Lyon, France, 

June 1992 

Ruth M. Heron, H. Weinberg, J.V. Svoboda 


Development of information and communica- 
tion devices for sensory-impaired travellers at 
airports 


Proceedings of the Sixth International Confer- 
ence on Mobility and Transport for Elderly 
and Disabled Persons, Lyon, France, 

June 1992 

U. Rutenberg, Ruth M. Heron 


Ergonomics considerations in the design of a 
microprocessor-based driving simulator 


Proceedings of the Canadian Conference on 
Hectrical and Computer Engineering, Toronto, 
Ontario, September 1992 

J.V. Svoboda, Ruth M. Heron, H. Weinberg 


Use of microprocessor-based simulator 
technology and MEG/EEG measurement 
techniques in pilot emergency 
manoeuver training 


Proceedings of the Aerospace Medical Panel 
Symposium on Aircraft Accidents: Trends in 
Aerospace Medical Investigation Techniques, 
Cesme, Turkey, April 1992 

Ruth M. Heron (based on work by J. Svoboda, 
R. Heron, and H. Weinberg) 


Development of a 14 m fully accessible 
intercity coach 


Paper presented at the TDC Forum, Montreal, 
Quebec, June 1992 
Brian Marshall 


Intercity bus accessibility: Canadian research, 
development and demonstration projects 


Presentation to the Independence 92 Interna- 
tional Congress and Exposition on Disability, 
Vancouver, B.C., April 1992 

Brian Marshall 


Intercity bus accessibility: research, develop- 
ment and demonstration projects in Canada 


Presentation and published paper presented 
to the PTRC European Transport, Highways 
and Planning, XXth Summer Annual Meet- 
ing, Manchester, England, September 1992 
Brian Marshall 


Review of TDC’s lift technology program 
and results of the Canada Coach Lines 
demonstration project 


Presentation to the National Transportation 
Agency Public Hearings on the Accessibility 
of Canadian Motor Coach Services, Montreal, 
Quebec, September 1992 

Brian Marshall 


Radial axle freight car trucks 


Paper presented at the TDC Forum, Montreal, 
Quebec, June 1992 
William S.C. McLaren 


Aircraft anti-icing fluid holdover time 
test program 


Paper presented at the Workshop on Aircratt 
Deicing and the Environment, Montreal, 
Quebec, July 1992 

Barry B. Myers 


Aircraft de/anti-icing fluid test field program, 
winter 1991-92 


Paper presented at the Meeting of the SAE ad 
hoc Committee on Aircraft Ground De/Anti- 
Icing, Dallas, Texas, July 1992 

Barry B. Myers 


Aircraft ground de/anti-icing fluid holdover 
time field testing program for the 
1990-91 winter 


Paper presented at the International Confer- 
ence on Airplane Ground Deicing, 
Washington, D.C., May 1992 

Barry B. Myers 


Canadian developments in accessible air travel 


Paper presented at the Independence 92 
International Congress and Exposition on 
Disability, Vancouver, B.C., April 1992 
Roy S. Nishizaki, Barbara A. Smith 


Development of national standards for 
transportation of persons with disabilities - CSA 
process and current status 


Paper presented at the Independence 92 
International Congress and Exposition on 
Disability, Vancouver, B.C., April 1992 
Roy S. Nishizaki 
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The state-of-the-art of accessible air travel in 
North America 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Roy S. Nishizaki, Barbara A. Smith 


An Arctic marine R&D program 


Paper presented at the Third International 
Conference on Ice Technology, Cambridge, 
Massachussetts, August 1992 

Thomas H. Peirce 


Development of a wind and wave climate atlas 
for the East Coast of Canada and the Great Lakes 


Paper presented at the Third International 
Workshop on Wave Hindcasting and 
Forecasting, Montreal, Quebec, May 1992 
B. Eid, C. Morton, E. Dunlop, Thomas H. Peirce 


Critical success factors involved in the 
management of an AI project: STRATUS - 
a case study 


Paper presented at Artificial Intelligence R&D 
Workshop, Industry, Science and Technology, 
Ottawa, Ontario, November 1992 

Howard Posluns 


Microwave landing system mobile commission- 
ing test facility concept 
Paper presented at the TDC Forum, Montreal, 


Quebec, June 1992 
Louis A. Poulin 


Measurement of propeller ice loads using fibre 
optic sensors 
Paper presented at the TDC Forum, Montreal, 
Quebec, June 1992 
Ernst Radloff 


Airport surface monitoring: present and future 
Paper presented at the TDC Forum, Montreal, 


Quebec, June 1992 
Jean-Louis René 


Canadian RTI activities 


Presentation to Drive II, Brussels, Belgium, 
June 1992 
Lewis Sabounghi 


Heavy vehicles - highway management system 
Presentation to the CSME Forum, Montreal, 


Quebec, June 1992 
Lewis Sabounghi 


HELP vient en aide aux camionneurs 


Paper presented at the AQTR Annual 
Meeting, Sherbrooke, Quebec, April 1992 
Lewis Sabounghi, Award for Best Technical 
Paper 
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IVHS technologies around the world - imple- 
mentation and current status 


Keynote Address to the CSME Forum, 
Montreal, Quebec, June 1992 
Lewis Sabounghi 


IVHS technology in support of goods 
transportation corridors 


Address to the Trade Corridors Workshop - 
Mexico-U.S.-Canada, Albuquerque, 

New Mexico, May 1992 

Lewis Sabounghi 


The technology for identifying and managing 
taxis at airports (CRCS) 


Presentation to the International Conference 
on Taxi Regulation, Montreal, Quebec, 
September 1992 

Lewis Sabounghi, A. Audette 


Transportation policy and the intermodal 
technology race 


Presentation to the Sixth World Conference 
on Transport Research, Lyon, France, 

July 1992 

Lewis Sabounghi, A. Soliman 


Accessible taxi development in Canada 


Presentation to the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Trevor N. Smith 


Accessible taxis - lessons learned from Cana- 
dian R&D and demonstrations 


Presentation to the European Conference of 
Ministers of Transport - International Seminar 
on Taxis, Seville, Spain, April 1992 

Trevor N. Smith 


Disability and transportation in Canada: the 
market 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Trevor N. Smith 


Passenger information in metro vehicles: 
an innovative experience in Montreal 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Trevor N. Smith, A. Bourion, M. Moreyne 
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Transportation system accessibility - a checklist 


for design 


Presentation to the CSME Forum 1992, 
Montreal, Quebec, June 1992 and to the 
Thirteenth National Conference on 
Accessible Transportation and Mobility, 
Tampa, Florida, October 1992 

Trevor N. Smith 


Using demographics to track your market 


Presentation to the Thirteenth National 
Conference on Accessible Transportation and 
Mobility, Tampa, Florida, October 1992 
Trevor N. Smith, B. Guthrie 


Accessible taxis: issues & challenges 


Paper presented at the NATR/CATR Interna- 
tional Conference on Taxi Regulation, 
Montreal, Quebec, September 1992 

Ling Suen, R. Ledoux 


Access to intercity buses for travellers with 
mobility and sensory impairments 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, U. Rutenberg 


An accessible coach is nof enough 


Paper presented at The Road to Accessibility 
National Transportation Agency Hearing, 
Montreal, Quebec, September 1992 

Ling Suen 


An ergonomic assessment of assistive listening 
devices for travellers with hearing impairments 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, A.-K. Arnold, T. Geehan 


Application of micro-electronic technology to 
assist elderly and disabled travellers 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, J. Parvicinen 


Canadian perspectives on environmental com- 
munications and wayfinding information for 
travellers with disabilities 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, T. Geehan 


HandyLine: an intelligent telephone system for 
special transit services 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, B. Chown 


Transportation technologies for improving 
independence 


Paper presented at ihe National Conference 
on Advanced Technologies in Public Trans- 
portation, San Francisco, California, August 
1992 and at the Transportation Research 
Board, 7224 Annual Meeting, Washington, 
D.C., January 1993 
Ling Suen, T. Geehan 


Travel difficulties related to vision, hearing and 
cognitive/emotional disability 


Paper presented at the Sixth International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, Lyon, France, 
June 1992 

Ling Suen, B. Barkow, P. McInerney 


Feasibility of developing a tridem axle tractor 
for. log-hauling applications 


Paper presented at the TDC Forum, Montreal, 
Quebec, June 1992 
Sesto Vespa 


Les problémes des véhicules lourds et les combi- 
naisons articulées 


Presentation at Sureté du Québec training 
course on accident investigation, Richelieu, 
Quebec, June 1992 : 

Sesto Vespa 


Proposition de projet pour une étude canadien- 
ne sur la fatigue chez les conducteurs de véhi!- 
cules utilitaires 


Paper presented at AQTR Annual Meeting, 
Sherbrooke, Quebec, April 1992 
Sesto Vespa 


Software package for vehicle configuration 
design 


Presentation at TAC Workshop on Heavy 
Vehicle Research and Technology, Winnipeg, 
Manitoba, November 1992 

Sesto Vespa 


The braking performance of large trucks and 
the contribution of antilock systems 


Paper presented at CSME Forum 1992, 
Montreal, Quebec, June 1992 
Sesto Vespa 
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In addition to the preceding activities, TDC was 
represented at the following events: 


AQTR Annual Meeting, Technical Session, Au 
service d’une société - le transport routier des 
marchandises 


Sherbrooke, Quebec, April 1992 
Chairperson: Sesto Vespa 


AQTR Consultation Evening, Vers une politique 
de sécurité dans les transports 


Montreal, Quebec, March 1993 
Group Animator: Sesto Vespa 


Aviation Weather Services Users Meeting/Avia- 
tion Meteorologists, Development, Implementa- 
tion, and Training Seminar, Transport Canada 
Aviation 

Cornwall, Ontario, May 1992 

Howard Posluns 


Canadian Conference on Electrical and 
Computer Engineering 
Toronto, Ontario, September 1992 
Chairperson, Session on Ergonomics of Com- 
puter Engineering: Ruth M. Heron 


COMPRAIL 92, Computer-Aided Design, Manu- 
facture and Operation in the Railway and other 
Advanced Mass Transit Systems 


Washington, D.C., August 1992 
William S.C. McLaren 


CSME Forum 1992 


Montreal, Quebec, June 1992 

Chairperson, Symposium on Freight and 
Passenger Transportation: Sesto Vespa 
Keynote Speaker on IVHS: Lewis Sabounghi 


CUTA Annual Meeting and Workshop on Low- 
Floor Bus Technology 


Laval, Quebec, October 1992 
Claude Guérette, Brian Marshall, Ling Suen 
First International Oil Spill R&D Forum 


McLean, Virginia, June 1992 
Thomas H. Peirce 
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Independence 92, International Congress and 
Exposition on Disability 


Vancouver, B.C., April 1992 
Barbara A. Smith 


Marine Spills Response Capability Workshop 


Ottawa, Ontario, February 1993 
André Taschereau 


National Conference for Rural IVHS 


Keystone, Colorado, February 1993 
Brian Marshall 


RV Nathaniel B. Palmer Antarctic Trials (August 
1992) Seminar 

Ottawa, Ontario, October 1992 

Ian Bayly 


Spill Countermeasures Equipment Workshop 


Ottawa, Ontario, December 1992 
André Taschereau 


State of Arizona IVHS Strategic Plan Workshop - 
IVHS Strategy 

Sedona, Arizona, April 1992 

Keynote Speaker: Lewis Sabounghi 


TAC Annual Meeting 


Quebec City, Quebec, September 1992 
Claude Guérette, Lewis Sabounghi, 
Ling Suen, Sesto Vespa 


Third Seminar in Transportation Ergonomics: 
The Pilot/Aircratt System 


Montreal, Quebec, October 1992 


Coordinator: Ruth M. Heron 
Chairperson: Ling Suen 


U.S. Academy of Sciences, Transit Cooperative 
Research Program Project B1 - Transit Opera- 
tions for Individuals with Disabilities 


Washington, D.C., November 1992 
Panel Member: Ling Suen 


Workshop on Intercity Bus Access for Individuals 
with Disabilities, Office of Technology Assess- 
ment, U.S. Congress 


Washington, D.C. 
Brian Marshall 
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READER SURVEY 


MAY WE HAVE A FEW MOMENTS OF YOUR TIME? 


We value your opinions. To help us ensure that the TDC Annual Review meets your needs, please 
complete and return this questionnaire. 


1. When you received this publication, did you: 
Read it all? 
|_| Focus on specific sections? 
2. Do you intend to: 
Retain it for future reference? 
| | Pass it along? 
3. Which sections did you find particularly useful or interesting? 
4. Please rate this publication on the following characteristics: 
Excellent’ Good) .. Fair Poor |Comments 
Easy to understand a ia 
Length 
Format or organization & a 
Photos/ graphics |_| 
5. Do you have any other comments or suggestions? 
6. Would you be interested in receiving our R&D Update, a quarterly bulletin on our R&D activities? 
im Yes No 
7. Do you wish to be added to or removed from our mailing list? 
Have you changed your address? 
Please update my file. 
|_| Please add my name to your mailing list. 
__| Please delete my name from your mailing list. 
Name Organization 
Address 


THANK YOU FOR YOUR ASSISTANCE. 


Société canadienne des pos 
Canada Post Corporatior 

Port payé Postage pa 
siposté au Canada _if mailed in| 
Réponse d'affaires Business | 


0281385800 


0281385800-H2Z1X4-BR01 


TRANSPORTATION DEVELOPMENT CENTRE 
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TRANSPORTATION DEVELOPMENT CENTRE 


I am pleased to present the 1993-94 Annual Review of the Transportation Develop- 
ment Centre (TDC) summarizing our activities and accomplishments for the fiscal year 
ended 31 March 1994. This duty has become mine following the departure of Executive 
Director Micha Avni at year end to take up other challenges in the private sector. 


In 1993-94 our research program continued to serve a broad range of clients 
through cooperative ventures designed to ensure that our projects effectively meet the 
real needs of Canadian transportation. A major research project, aimed at extending 
all-weather navigation in the St. Lawrence River, was initiated this year with shared 
federal, provincial, and industry funding. Collaborative efforts with national associations, 
the provinces, and the private sector focussed on the emerging field of intelligent 
transportation systems, while workshops and seminars were held with provincial and 


industry groups to promote the transfer of technology to improve highway safety. 


Extensive international cooperation on a number of important projects brought 
greater expertise and resources to bear on key issues facing our clients. Studies of 
icebreaker propulsion, the effects of hours of work on truck driver performance, a 
non-destructive aircraft inspection system, and truck load security systems were carried 
out in collaboration with U.S. and European researchers. In addition, TDC sponsored 


professional exchanges with specialists from Japan, England, and Russia. 


As part of a departmental administrative and functional review conducted this year, 
TDC is examining its operations with a view to improving its service and renewing its 
mandate. While charting our new course, we will continue to strive to improve the safety 
and competitiveness of Canada’s transportation network. Our newly adopted motto — 
Working for innovation in transportation — underlines TDC’s commitment to fostering an 


effective transportation sector. 


A.E. Pokotylo 


Director General, Research and Development 
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The Transportation Development Centre (TDC) 
is Transport Canada’s central research organi- 
zation, managing an R&D program aimed at 
improving the safety, efficiency, and accessibility 
of the Canadian transportation system, while 
protecting the environment. 


Located in Montreal, the traditional capital of 
Canada’s transportation sector, TDC is a 
component of the Research and Development 
Directorate of the department’s Policy and 
Coordination Group. TDC plays the principal 
part in program delivery, while the Ottawa- 
based component of the directorate is 
involved in coordination of interdepartmental 
programs, international liaison, strategic 
planning and development, and technology 


monitoring. 


TDC is headed by an Executive Director and 
staffed by a multidisciplinary team of engi- 
neers, planners, ergonomists, and economists 
responsible for formulating and managing 
projects. A research library and a publications 
division provide information and communi- 


cation services. 


R&D Program 


TDC is responsible for implementing Transport 
Canada’s Central R&D Program, with a man- 
date to enhance the department’s techno- 
logical capability, to promote innovation in 
transportation, and to address the depart- 
ment’s strategic objectives. 


The program has three elements, each with 
a specific clientele: 


= mission R&D supporting departmental 
operations; 

= sector R&D supporting innovation in the 
transportation industry and reflecting 
government and departmental policy; and 

= exploratory research serving both mission 
and sector needs through investigation 
of emerging technologies. 


In 1993-94 the Central R&D Program had the 
following strategic objectives: 


= efficiency and effectiveness in meeting 
transportation needs, in order to increase 
Canada’s competitive position and pros- 
perity; 

= safety and security of the transportation 
system; 

= improved service for all Canadians, includ- 
ing seniors and disabled persons; and 

= protection of the physical environment 
from the impact of transportation activities. 


Program Funding 


The Central R&D Program is supported 
through Core R&D funds provided by Trans- 
port Canada as part of its commitment to 
ensuring sustained, stable funding for the 


program. 


The Core funding is augmented by resources 
from a number of special programs and cost- 
shared initiatives. In 1993-94 the special 
programs included: 


= the federal Program of Energy Research 
and Development administered by the 
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interdepartmental Panel on Energy Research 
and Development; 

= the National Strategy for the Integration 
of Persons with Disabilities; 

= the Artificial Intelligence Program of Industry 
Canada; and 

= the Canada-Quebec Economic and Regional 
Development Agreement. 


Joint and cost-shared initiatives with other 
departmental and federal sources, provinces, 
municipalities, and industry complete the 
funding. A detailed breakdown for 1993-94 is 
provided in the Financial Overview on page 18. 


Program Planning and Implementation 


Guidance for the program is provided by the 
department’s Research and Development 
Council, made up of twelve representatives from 
TDC and other Transport Canada groups, and 


Breakdown of TDC R&D Program 


Mission R&D 


Sector R&D 


Exploratory R&D 


chaired by the Director General, Research and 
Development. The council, a forum for exchange 
of ideas and information in areas of common 
concern, facilitates overall R&D planning and 
programming. This cooperative approach is 
supported by consultation with Transport 
Canada’s technical and operational staff, with 
special program sponsors, and, through modal 
advisory boards, with the private sector. Further 
input from the private sector is provided 
through proposals for research projects. 


The professional activities listed on pp. 26-33 
give some idea of TDC’s close involvement 
with the transportation sector. 


The feedback from this extensive consultation 
process ensures that TDC’s research program 
best responds to departmental and industry 
needs, and forms the basis for an annual opera- 
tional plan outlining R&D thrusts for a three- 
year period and detailing the proposed 
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program for the coming year. The program is 
regularly evaluated and, if necessary, modified. 
A degree of flexibility is built into the plan to 
allow for such changes and for the addition of 
promising projects should new opportunities 


arise. 


TDC’s research staff plan and formulate proj- 
ects involving all transportation modes and all 
stages of the innovation cycle — from concept 
definition to demonstration and deployment. 
These projects are contracted out to a variety 
of organizations across Canada — manufac- 
turers, operators, research groups, univer- 
sities, and consultants. 


Working closely with contractors, TDC staff 
manage the technical aspects of each project, 
control finances, and evaluate progress. They 
also ensure that the end products of TDC’s 


program — technical data and research reports, 
equipment designs, laboratory hardware, com- 
puter software, and prototype transportation 
systems — find application in the Canadian 
transportation network. 


Program Structure 


TDC’s plan for implementing the Central R&D 
Program is organized as follows: 


= Marine Transportation 
= Air Transportation 
= Surface Transportation 


Transportation Accessibility 


Security 


Emerging Technologies and 
Technology Transfer 


Expenditures on Targeted Benefits (Millions of dollars) 


Improved Safety and Security 
Policy/Regulations/Standards Development 
Reduced Costs 

Improved Productivity/Efficiency 

Improved Technology Base 

Energy Concerns 

Improved Service 

Accessibility 


Environmental Protection 
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Each program reflects the strategic research 
goals and the specific priorities of Transport 
Canada and the transportation sector. The 
chart on p. 3 illustrates TDC’s related expen- 
ditures on targeted benefits in 1993-94. The 
chart is based on the two principal benefits 
provided by each project. 


Marine Transportation 


Focussing on the regulation, safe operation, and 
design of vessels in Canadian waters, TDC’s 
marine R&D program emphasizes not only the 
development of technologies to make shipping 
safer in open and icebound waters, but also the 
evaluation of new products and systems for the 
Canadian Coast Guard and the marine industry 
in general. The regulation and safety aspects of 
the program support the Canadian Shipping Act 
and the Arctic Shipping Pollution Prevention 
Regulations, which protect Canada’s sensitive 


northern ecosystem. 


Planned and implemented in consultation with a 
number of government R&D partners, including 
the Panel on Energy Research and Development, 
the National Search and Rescue Secretariat, and 
the Canadian Coast Guard, the marine program 
accounted for 30 percent of TDC’s R&D expen- 
ditures in 1993-94. 


Air Transportation 


TDC’s air technology program supports Trans- 
port Canada’s role in air navigation, air traffic 
control, airport operations, and flight regula- 
tions, while stimulating cooperative R&D 
activities with industry. Many of its projects 


support the Canadian Airspace Systems Plan 
aimed at modernizing air traffic services, 
weather reporting, and air navigation systems. 
The program also reflects the department’s 
emphasis on safety. 


Representing 23 percent of this year’s R&D 
expenditures, the air R&D program is conducted 
in collaboration with Transport Canada’s 
Aviation and Airports groups. Input from 
industry and academic institutions is provided 
by an advisory board whose members are drawn 
from the Canadian Aeronautics and Space 


Institute. 


Surface Transportation 


The road R&D program stresses cooperative 
research — many projects are part of large 
national or international programs. Program 
priorities include the development of technolo- 
gies to increase the safety, energy efficiency, and 
performance of heavy vehicles; the application of 
electronics technologies — intelligent vehicle- 
highway systems — to improve the efficiency 
and productivity of the highway system; and 
road safety issues such as driver performance 
and improved accident data collection. Improve- 
ment of bus transportation is another continu- 
ing interest, with tke emphasis now on 

the application of electric vehicle and low- 

floor technology to urban buses. 


In 1993-94, 17 percent of TDC’s R&D funding 
was devoted to this program, which is devel- 
oped in cooperation with the Transportation 
Association of Canada. The association’s R&D 
Council, whose members come from govern- 
ment, industry, and research organizations, 
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provides guidance on the program’s overall 
direction. 


Projects related to safety form the core of the 
rail R&D program, which includes regulatory 
support, conducted for the department’s 
Transport Dangerous Goods and Railway 
Safety directorates, and development of 
technology to improve system safety, carried 
out under cooperative arrangements with the 
railway sector. Other areas include energy and 
environmental conservation, supported by the 
Program of Energy Research and Development, 
and exploratory activities in cooperation with 
the supply industry, research laboratories, and 
universities. In 1993-94 the rail program was 
allocated 8 percent of TDC’s R&D funds. 


A broad perspective on program content is 
provided by consultation with the Railway 
Research Advisory Board, representing the 
Railway Association of Canada, the Association 
of American Railroads, the Canadian Association 
of Railway Suppliers, the National Research 
Council, and Canadian universities. 


Transportation Accessibility 


The transportation accessibility R&D program 
centres on adapting the transportation system 
to the needs of elderly and disabled travellers 
through all stages of a journey. This includes 
not only access to the system, but also consid- 
erations of safety, provision of travel planning 
information, and communications and orienta- 
tion in terminals and vehicles. Developed in 
close consultation with industry and with repre- 
sentatives of disabled persons, this research area 


accounted for 10 percent of TDC’s R&D expen- 
ditures in 1993-94. 


The National Strategy for the Integration of 
Persons with Disabilities continues to play an 


‘important part in TDC’s accessibility R&D 


program. Its focus on technology transfer is 
helping to bring innovative, accessibility-related 


technology to market. 


Security 


Security research focusses on the development 
of threat detection systems and components, 
particularly for airport terminals and aircraft, 
which are most susceptible to terrorist 
activities. The security program accounted for 
6 percent of TDC’s R&D expenditures 

in 1993-94. 


Emerging Technologies and 
Technology Transfer 


Emerging technology projects focus on explor- 
atory R&D in enabling disciplines, such as 
human factors studies, with potential benefits 
applicable to more than one mode of trans- 
portation. TDC’s ergonomics projects address 
human factors in the design of transportation 
systems and equipment to optimize the safety, 
productivity, and capacity of the hardware, as 
well as the performance of the user. Support 
for environmental R&D is another facet of 

this program. In 1993-94 this research area 
accounted for about 6 percent of TDC’s 

R&D expenditures. 
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TDC’s technology transfer activities help 

to stimulate innovation and encourage 
exploration of opportunities for transportation 
R&D. The technology transfer component of 
this program includes communication activi- 
ties, such as technical seminars, presentations, 
and workshops, as well as the work of TDC’s 
Judith Nogrady Library and its Publications and 


Communications Unit. The library provides a 


wide range of information services to TDC’s 
staff, its R&D contractors, and the transporta- 
tion community at large. The Publications and 
Communications Unit is involved in a variety 
of information dissemination activities, includ- 
ing the publishing of corporate literature, 
research reports, and technical papers. The 
Unit also plans and prepares audio-visual 


material, exhibits, and displays. 


TDC hosted a visit of 14 delegates of the 
CIDA-sponsored China Comprehensive Transport 
Management Training Project in March 1994. 


As part of their training sessions, aimed at 
improving China’s transportation system, 
the visitors attended presentations by the 
Executive Director and division chiefs on 
TDC’s research program. 
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MARINE TRANSPORTATION 


Intelligent navigation system being 
developed ... a major endeavour begun this 
year will see the development of an integrated 
electronic navigation system that allows more 
precise all-weather navigation. Based on differ- 
ential global positioning combined with 
electronic chart and information display and 
water level monitoring, the system will be 
implemented in the St. Lawrence River. This 
waterway presents many difficulties to ship- 
ping because of its tides, strong currents, and 
shallow areas, and the long winters create 
delays for ships trying to reach the Port of 
Montreal. The system is scheduled to be 
operational by mid-1996. 

Arctic tanker risks identified ... work 
continued in the second phase of a project 
aimed at analysing the risks involved in the 
passage of oil tankers through Arctic waters. 
A bridge task analysis aboard the M.V. Arctic, 
conducted by human factors specialists, 


resulted in a list of tasks critical to ship safety. 


Work will now focus on the approaches to 
mitigate risks — for example, electronic navi- 
gation and training exercises — identified in 
the project’s survey of government and pri- 
vate sector mariners. 

Radar tracking improved ... artificial 
intelligence 1s being applied to the design 

and development of a new generation of radar 
target trackers able to function in a variety of 
navigation environments. In preparation for 
interviews with marine traffic regulators to 
take place mid-summer 1994, data was col- 
lected at two sites — Halifax, selected because 
of its high sea clutter, and Vancouver, because 
of its high density marine traffic. Another 
project begun this year is developing a neural 
network processor for improved radar detec- 
tion of small vessels. An extensive data base 
on radar sea clutter was developed from 
information on sea conditions gathered in late 
fall 1993 in Placentia Bay, Newfoundland. The 
data is now being analysed to determine 
optimum processing techniques for neural 
networks. 


Maximum coverage of the search area in 
the early stages of an incident is crucial 

to a successful search and rescue operation. 
A program of research on the effects of 
motion-induced sickness and fatigue 

on target detection includes the collection 
of data on the seakeeping characteristics 
of selected vessels, and the development 
of operator performance guidelines to 

be validated using the bridge simulator 
shown here. 


Photo courtesy of the Marine Institute of 
Memorial University of Newfoundland 
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Structural stability of icebreakers 
modelled ... to determine whether the revised 
Arctic Shipping Pollution Prevention Regula- 
tions are stringent enough in regard to buck- 
ling of structures, an investigation into the 
post-yield behaviour of icebreaking vessels 
continued this year with work on large-scale 
physical modelling. Researchers are comparing 
the results obtained with those from finite- 
element computer models. To date, the analy- 
sis points to good agreement between 
physical and computer models. 

Devices to improve ferry stability 
assessed ... car ferries have large internal 
decks, where flooding can result in a great 
quantity of water moving freely in response 
to slight roll or pitch movements of the ship. 
This project aims to provide a means to evalu- 
ate stability under various sea states and 
damage conditions and to assess the value 

of water-freeing ports and other corrective 
devices to enhance stability. A model replicat- 
ing the design characteristics and proportions 
of large Canadian ferries was designed and 
tested in the open water towing tank of the 


fo 
La 


Institute for Marine Dynamics. Analysis of the 
test data is continuing; results indicate that 
freeing ports could effectively reduce the pos- 
sibility of capsizing. 


AIR TRANSPORTATION 


Sensor installed for evaluation ... a proto- 
type sensor able to detect ice, snow, water, 

or other contaminants on aircraft surfaces, 
and to determine the integrity of any deicing 
or anti-icing fluid present, has been developed 
by Instrumar Ltd. of St. John’s, Newfoundland, 
with funding from TDC, the Department of 
National Defence, and the Dryden Commis- 
sion Implementation Project. The Clean Wing 
Detection System™ uses sensors with the 
same thermal properties as the aircraft skin, 
flush mounted at selected sites on the wings. 
The signals transmitted by the sensors are 
received via a cockpit display unit. The sys- 
tem was installed on an Air Atlantic jet in 
February 1994 for an in-service evaluation 
that will provide input from flight crews. 


TDC and the U.S. Federal Aviation 
Administration are co-sponsoring a 
study of a non-destructive aircraft 
inspection system. D-Sight, the optical 
sensor in use here, is being examined 
to determine its applicability to the 
detection of corrosion in fuselage lap 
Joints. A breadboard model of the 
sensor has been developed and tested. 
Its sensitivity was found to rival the 
current inspection method and it 
was much faster. 


Design of supercritical wing refined ... 
work progressed on the third phase of a proj- 
ect to develop an energy-efficient supercritical 
wing design. In previous phases, a supercritical 
wing (a wing that permits subsonic aircraft to 
maintain an efficient cruise speed very close 
to the speed of sound) was designed and 
tested in the National Research Council 

wind tunnel. The current work focusses 

on the refinement of the design, using the 
experimental data accumulated. Advanced 
computational fluid dynamics codes are 
being used to further develop the design 

and to calculate the aerodynamic charac- 
teristics of the resulting configuration. 

ATC tower systems studied ... as part of a 
long-term program to establish a design for 
the consolidation and integration of ground 
and air traffic control (ATC) equipment, 
researchers visited several high-density traffic 
towers to identify the human factors involved 
and to determine a methodology. They also 
surveyed the software and hardware available 
to assist in the integration and considered the 
application of virtual reality. A work plan for 
installation of the integrated equipment has 
now been defined. 

Controllers surveyed on shiftwork ... work 
continued on a study of air traffic controllers’ 
tasks, workload, and current schedules to 
determine the effects of shiftwork and over- 
time on their health and performance. The 
results of a questionnaire sent to all Canadian 
controllers have been analysed. The survey 
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included questions about sleeping habits, fam- 
ily and social life, job satisfaction, and strate- 
gies used to cope with stress. The analysis will 
form the basis for recommendations on sched- 
uling of regular and overtime shifts designed 
to ensure that controllers are able to work 
with maximum safety and efficiency at 

all times. 

Child safety system designed ... recognizing 
the need for a restraint system to protect 
infants and children on board commercial 
transport aircraft, TDC assessed requirements 
and then developed specifications for a system 
that meets the needs of users, carriers, and 
regulators. A lightweight, fold-up system has 
now been developed; the concept calls for 
composite material construction. Two proto- 
types will be built and subjected to dynamic 
testing before additional prototypes are 
constructed for operational evaluation. 
Integration of MLS and DGPS found to be 
feasible ... an examination of the possibility 
of using a microwave landing system (MLS) 
datalink to distribute differential global posi- 
tioning system (DGPS) correction factors was 
completed this year. The project confirmed 
the feasibility of re-formatting data for trans- 
mission over the MLS datalink. An on-site 
evaluation will determine whether the sys- 
tem is operationally acceptable. The results 

of this work will be presented at a special 
ICAO meeting to be held in January 1995 

to discuss the adoption of MLS as the new 
international aircraft guidance system. 
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ROAD TRANSPORTATION 


Electric vehicles evaluated ... two electric 
vehicles were acquired this year by TDC as part 
of a long-term evaluation program of electric 
vehicle technology. A pre-production model 
Ford Ecostar, scheduled for operational service 
in Metro Toronto’s municipal fleet, uses a high 
temperature (300°C) sodium-sulphur battery, 
capable of operation even in extremely cold 
weather. The second vehicle, a Chrysler 
minivan with a nickel-cadmium battery, will be 
used to carry mail, personnel, and equipment 
at Montreal’s Dorval Airport. Natural 
Resources Canada and Environment Canada 
are also funding this research. 

Simulation of truck suspensions 

assessed ... a project aimed at validating 
testing techniques on the National Research 
Council’s vehicle “shaker” began this year. 
Researchers are examining the shaker’s ability 


In a major program of cooperative 
research designed to gather 


extensive data on truck driver 
performance and loss of alertness, 
TDC and the U.S. Federal Highway 
Administration are evaluating the 


to simulate the effect of the roadway on heavy 
vehicles. Part of an Organization for Economic 
Cooperation and Development program study- 
ing the effects of heavy vehicle dynamic load- 
ing on road and bridge wear, the work 
includes measurement of suspension and 
vehicle dynamic parameters and vehicle test- 
ing, both on the shaker and on the road. The 
ultimate goal of this part of the program is to 
arrive at an international agreement on means 
of testing suspension systems. 

Load security standard reviewed ... 

in another example of international coopera- 
tion, TDC is investigating the various elements 
of load security systems, such as anchor points 
and tie-down assemblies. The results of testing 
with actual loads will be used to formulate 
principles that could provide a technical basis 
for the development of a North American 
standard for load security of heavy trucks. 


effects of long hours of driving by 
examining the physiological state 

of drivers during periods of work and 
sleep. In the Canadian component of 
the program, data was collected 
during a demanding 10-week 
monitoring period: forty drivers 
worked to the 13-hour driving limit, 
on their regular route between 
Montreal and Toronto, and reported 
to a sleep centre at the end of their 
shifts. Data from this and a parallel 
U.S. exercise are now being analysed 
and compiled into a data base that 
will be used to assess changes in 
hours-of-service regulations. The data 
base will be available to researchers 
worldwide. 
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High capacity, low-floor transit bus 
designed ... North America’s first 60-foot, 
articulated, low-floor bus is being developed 
in a cost-shared effort with New Flyer Indus- 
tries of Winnipeg, Manitoba, as part of TDC’s 
program to accelerate the deployment of a 
new generation of transit buses in Canada. 
The project aims to develop a bus that maxi- 
mizes usable space and accessibility while 
reducing vehicle weight. 

Regenerative braking system evaluated ... 
a study to determine the feasibility of inte- 
grating a braking energy recovery system 
(BERS) with a hydrostatic drive for urban buses 
was completed this year. BERS recovers a 
substantial portion of the kinetic energy 

of a moving bus during braking and stores it in 
a hydraulic system for use during the accelera- 
tion of the vehicle. The study found that the 
integrated system could substantially reduce 
emissions and fuel consumption. Installed 

in a refuse collection vehicle in Markham, 
Ontario, the system is now being evaluated 


in operational service. 


The Canadian rail industry is 
considering increased loads 

for 100-ton bathtub coal cars; 
while this could prove economical, 
the possible damage to cars, 

track, and structures has yet to 

be determined. An operational 

test program is using a coal car 
fitted with instrumented wheelsets 
capable of simultaneously measuring 
vertical, lateral, and longitudinal 
wheel/rail forces. Following 
instrumentation, two wheelsets will 
be used in a dedicated CP Rail test 


R&D HIGHLIGHTS 


Taxi dispatch automated ... a vehicle moni- 
toring and control system that integrates 
several intelligent transportation system 
concepts has been developed by IBI Group 

of Toronto to automate airport taxi and 
limousine dispatching. Advanced vehicle- 
to-roadside communications permit identifica- 
tion of driver and vehicle, as well as placement 
in a queue. This year saw a successful simula- 
tion of the system and development of specifi- 
cations for implementation, in preparation for 
a full-scale, in-service evaluation at Toronto’s 


Lester B. Pearson International Airport. 


RAIL TRANSPORTATION 


Residual stress tested ... to develop a better 
understanding of residual stress in rail caused 
by manufacturing and heat treatment pro- 
cesses, the Canadian Institute for Guided 
Ground Transport tested and analysed steel 
from various manufacturers. The project, 
which entailed cutting and strain-gauging rail 


consist, at sites in western Canada. Here 
we see the axle and wheel being 


prepared for instrumentation. 


11 


R&D HIGHLIGHTS 


sections, resulted in simplified evaluation 
methodologies and contributed to the devel- 
opment of quality assessment methods for 
testing residual stress in rail. 

Valve test facility designed ... a recently 
commissioned facility at the National Research 
Council, partially funded by TDC and the 
Department of Mechanical Engineering at 
Queen’s University, was set up to study pres- 
sure relief valve (PRV) performance under 
realistic conditions. PRVs protect against pres- 
sure buildup in vessels transporting pressure 
liquefied gases. The current phase of the proj- 
ect involved an evaluation of the facility to 
determine the validity of conclusions drawn 
from a first series of tests and to develop spec- 
ifications for any upgrades needed to the facil- 
ity. The research to date has found variable 
behaviour of PRVs and has recommended fur- 
ther testing, as well as modifications to the 
facility to allow automation of test procedures. 
BLEVEs investigated ... as part of TDC’s 
long-term research program on boiling liquid 
expanding vapour explosions (BLEVEs), the 
Department of Mechanical Engineering of 
Queen’s University conducted a series of fire 
tests in 1993. The results will be used to 
develop means of predicting the occurrence 
of BLEVEs; to determine the effects of PRV 
operation, tank wall thickness, and lading 
temperature; and to characterize the fireball, 
projectile, and blast hazards from BLEVEs. The 
tests showed that different types of BLEVEs 
occur depending on the tank strength and lad- 
ing temperature, and that testing of a PRV 
after an accident does not give a true picture 
of how it operated during an accident. The 
projectile hazard was significant. Further work 
has been recommended, to study PRV perfor- 
mance and possible BLEVE warning devices. 


Acoustic emission testing validated ... 

a review of the Association of American Rail- 
roads procedure for acoustic emission testing 
of tank cars focussed on the validity of load 
hold testing. In this test a constant load 

(or strain) is applied to the area of the tank 
car under investigation. The load hold proce- 
dure is used to eliminate structural noises that 
could be confused with defect-related acoustic 
emission signals. The procedure proved to be 
acceptable and to detect structurally signifi- 
cant defects in railroad tank cars. 


TRANSPORTATION ACCESSIBILITY 


Tactile messaging tested ... innovative 
tactile aids to assist visually impaired commu- 
ters are being tested in Toronto’s Union 
Station. Hand rails are padded with high- 
visibility yellow polyurethane foam to increase 
safety; they also carry tactile messages to help 
travellers find their way by indicating changes 
in floor levels and direction. 

Policies for service animals recom- 
mended ... policies relating to the handling 
of service animals now vary from one carrier 
to the next. To address this problem, a study 
examined the safety and comfort of animals 

in airport terminals and on-board aircraft for 
both standard practice and emergency situa- 
tions. The policy and engineering recommen- 
dations developed in the study will be referred 
to the National Transportation Agency and 
federally regulated carriers for their 
consideration. 

Taxi conversion kit marketed ... a kit that 
bodyshops can use to modify minivans for use 
as accessible taxis has attracted considerable 
international interest. Funding from the 
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Technology Transfer Program of the National 
Strategy for the Integration of Persons with 
Disabilities helped to commercialize the kit, 
which is now being marketed throughout 
North America. The kit is currently being 
adapted for personal vehicles — the modifica- 
tions obviate the need for users to transfer 
from a wheelchair to the driver’s seat. 
Smart-car systems reviewed ... to deter- 
mine whether emerging smart-car systems 
meet the needs of elderly and disabled drivers, 


The ELF 200, an economical 
low-floor bus manufactured by 
Overland Custom Coach of Thorndale, 
Ontario, was unveiled in October 1993 
at the International Public Transit 
Exposition in New Orleans. Intended 
for service in smaller communities, 
the bus has 29 seats, including two 
permanent wheelchair tie-downs; 
standing room for 10 to 15 passen- 
gers; and an entrance ramp that 
provides easy wheelchair access. The 
flexible design can accommodate left- 
or right-hand drive, making it attrac- 
tive to an international market. 


a TDC project looked at the difficulties faced 
by this group and at the aspects of intelligent 
transportation systems that could address 
their needs. The study found that this popu- 
lation has been given minimal attention in 
vehicle design and development. Since certain 
smart-car features could fit the interests 

of this group, the study recommended that 


in future the full range of potential users 


should be considered. 


Through funding under the 
National Strategy for the 
Integration of Persons with 
Disabilities, TDC cost-shared 
this project with Overland. 


TDC’s security research program focusses on the 
development of threat detection systems and 
components, particularly for airport terminals and 
aircraft. In continuing efforts to improve baggage 
screening, an explosives detection system developed 
by CPAD Holdings Ltd. was refined to reduce its size 
and enhance its performance. A preliminary evaluation 
of the prototype by the National Research Council 
confirmed its increased speed and sensitivity. 
Operational tests of the system's performance 

at selected Canadian airports are planned. 
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TECHNOLOGY TRANSFER 


WORKSHOPS AND SEMINARS 


In 1993-94 TDC’s professional staff organized 
a number of technical workshops and 


seminars. 


Emergency Beacon Symposium 


Satellite-based emergency beacon technology 

plays a vital role in Canada’s search and rescue 
effort. To highlight existing and future 

406 MHz emergency beacon technology, TDC 

organized a one-day technical symposium and 
trade exhibit co-funded by the National Search 
and Rescue Secretariat’s New SAR Initiatives 


Program. 


Held in Vancouver in September 1993, the 
symposium was attended by more than 

125 delegates. Twelve speakers discussed the 
state of the art and projected future trends in 
search and rescue, including GPS applications, 
detection using the GOES-7 Geostationary Sat- 


ellite, and the use of other satellite systems. 


Delegates to the conference included govern- 
ment, private sector, and academic representa- 
tives from Canada, the United States, and 
Europe. Encouraged by the favourable 
response from attendees, TDC is planning 

a second symposium for October 1994. 


IVHS Workshops 


To complement TDC’s research program in 
intelligent vehicle-highway systems (IVHS), 

the R&D Directorate organized two workshops 
this year. The first, held April 1993 in 
Montreal, dealt with issues and future direc- 
tions for the development of IVHS in Canada. 
Organized in cooperation with the IVHS 
Roundtable of the Transportation Association 
of Canada (TAC) and the Association québé- 
coise du transport et des routes, the workshop 
drew 145 participants from industry, govern- 
ment, and universities. Discussions focussed 
on strategic planning, institutional factors, and 
technical issues, and yielded a number of rec- 
ommendations concerning communications, 


The emergency beacon symposium 
included a number of technical 
exhibits featuring the latest 
equipment in the field of search and 
rescue. This display was provided by 
the 442 Transport and Rescue 
Squadron from CFB Comox, B.C. 
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digital maps, safety and security, human 
factors, compliance enforcement, and private- 
public sector cooperation. 


The success of this event led to a second 
workshop in Ottawa, held as part of the 
September 1993 TAC Annual Conference. 

This workshop examined how IVHS technolo- 
gies could be applied to improve the safety 
and productivity of the transportation system. 
The 80 delegates discussed the requirements 
for successful implementation of navigation, 
communication, and geographical information 
system technologies and also addressed 
opportunities for Canadian industry and needs 
for education and training. In summing up, the 
chairperson underlined the need for an action 


plan involving all stakeholders. 


Dangerous Goods Tank Safety Seminar 


In response to concern over the risks involved 
in the transportation of dangerous goods, TDC 
is investigating the safety of tanks used to 


Three members of the Queen’s 
University research team, Josée 
Maillette, Professor Mike Birk, 
and Bruce Hiscoke, examine the 
metal debris from a BLEVE. 
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carry such materials. Accidents involving fire 
engulfment or penetration of pressure lique- 
fied gas tanks can result in catastrophic failure, 
including boiling liquid expanding vapour 
explosions (BLEVEs). TDC’s current research 
into this phenomenon is contracted to McGill 
University, Queen’s University, and the Univer- 
sity of New Brunswick. 


To present the scope and findings of this 
research to a wide audience and to solicit 
participants’ views on the priorities for R&D 
required for safer transportation, a Dangerous 
Goods Tank Safety Seminar was co-sponsored 
by TDC and the Transport Dangerous Goods 
Directorate of Transport Canada. The seminar, 
held February 1994 in Montreal, drew 130 par- 
ticipants from government, universities, and 
industry, as well as firefighters and hazardous 


materials specialists. 


Delegates concluded that Transport Canada’s 
research program should be broadened and 
indicated their interest in working with the 


department. A study of the procedures 


TECHNOLOGY TRANSFER 


followed in response to dangerous goods 
accidents and the adequacy of training, as 
well as a comparison of North American and 
European dangerous goods transportation 
systems, will be undertaken in 1994-95. 


Safety Effectiveness Measurement 


TDC and the Dryden Commission Implementa- 
tion Project were the co-sponsors of a seminar 
held in March 1994 to discuss the effective- 
ness of safety measures related to Canadian 
aviation. The session was prompted by a 
Dryden Commission recommendation that 
Transport Canada help to establish measure- 
ment systems that will lead to the most effi- 
cient use of resources in ensuring safety. The 
event provided a forum for 24 international 
experts in risk management, risk assessment, 
accident investigation, safety regulation, and 
safety measurement to share their knowledge. 


Participants from the Aviation and Airports 
groups, the Transportation Safety Board of 
Canada, Atomic Energy of Canada, the 
Canadian Airline Pilots Association, the 
International Civil Aviation Organization, 

and the U.S. Federal Aviation Administration, 
among others, discussed the state of the art 
and developed a list of possible R&D initiatives 
for Transport Canada. The department will use 
these recommendations in developing its 
response to the Commission. 


LIBRARY 


TDC’s Judith Nogrady Library has one of 
Canada’s finest transportation research collec- 
tions, containing approximately 20 000 books 
and reports, 400 periodical titles, and exten- 
sive audio-visual holdings. The library is 

active both in the acquisition of information to 
support TDC’s R&D program and in the dis- 
semination of research information. This is 
accomplished through online information 
retrieval; the acquisition, cataloguing, and clas- 
sification of material; reference service for 
staff, the wider transportation community, and 
the public; interlibrary loans; management of 
an audio-visual collection that documents TDC 
projects; and maintenance of a mailing list for 
the distribution of TDC publications. 


In 1993-94 plans were completed to imple- 
ment an integrated library system that will 
provide an on-line public access catalogue. 


PUBLICATIONS 


The Publications and Communications Unit is 
responsible for all stages of publications pro- 
duction leading to the documentation and 
dissemination of technical and general 
information on TDC’s research program. The 
Unit also produces technical papers and pres- 
entations, exhibits, and conference literature. 


In 1993-94 TDC issued 62 contractors’ 
research reports and 20 in-house publications. 
One of these, the TDC Annual Review, received 
an Award of Achievement from the Montreal 
chapter of the Society for Technical Commu- 
nication. 


a ae eee ae 


CORPORATE SERVICES 


TDC’s corporate services work in close coop- 
eration with research staff to ensure successful 
delivery of the R&D program. 


Financial Services 


Financial Services offers a full range of 
services, covering budgets, expenditures, 

and revenues. The unit ensures compliance 
with the requirements for administration of 
TDC’s contracts through cost controls, audit- 
ing, and financial analysis. In this fiscal year 

3 000 invoices were audited and 2 800 dis- 
bursements were made against approximately 
250 contracts. The unit also prepares the 
monthly reports needed by management for 


effective planning and decision making. 


MIS Services 


MIS services support effective financial and 
R&D program management, providing timely 
and accurate monitoring, reporting, and 
financial control of R&D contracts. This year, 
planning began for a major re-design of 
TDC’s MIS aimed at improving services and 


reducing costs. 
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Administrative Services 


Offering a complete range of office services, 
Administrative Services manages records and 
supplies; handles mail and other communica- 
tion services; procures equipment and sup- 
plies; assists project officers with project 
completion procedures; and distributes TDC 
publications. In 1993-94 this unit distributed 
50 000 research reports and managed a 

$1 million inventory of supplies and 
equipment. 


FINANCIAL OVERVIEW 


R&D expenditures increased to $5.99 million 
this year, representing a recovery in funding 
level after several years of cutbacks. TDC’s 
base budget expenditures for 1993-94 are 
compared with those for the previous year in 
the table below. 


Overhead expenditures — salaries, administra- 
tion, and MIS support — were held at generally 
the same level as for 1992-93. In addition to 
informatics support services, MIS expenditures 
relate to the acquisition and ongoing imple- 
mentation of a new financial and materiel 
Management system. 


Expenditures from TDC Base Budget (Thousands of dollars) 


Core R&D Program 
Salaries 


Administration 
(travel, communications, supplies, etc.) 


MIS Services 


Total 


Funds from external sources continued to 
provide substantial leverage to the Core R&D 
program, serving to more than double TDC’s 
base R&D funding in 1993-94. Funds provided 
by departmental, federal, and other sources 
totalled $6.67 million, while grants and con- 
tributions accounted for a further $790 000 


in program funding. 


1992-93 1993-94 
4 890 5390 

2 260 2 200 
590 600 
210 220 

7 950 9010 


In-kind contributions and other expenditures 
by industry, provinces, and other sources 
increased the overall value of TDC’s research 
program by an additional $3.27 million for 

a total of $16.72 million. 


Overview of R&D Funding — All Sources (Thousands of dollars) 


R&D FUNDING SOURCES 


TDC Core R&D Program 
External Funding Sources 
Grants and Contributions 


Total R&D Funds 


Additional Contributions 
(industry, provinces, municipalities, etc.) 


Total Value of R&D Program 


1992-93 1993-94 
4 890 5 990 

59 730 6 670 

1 030 790 
11 650 13 450 
4 600 3270 
16 250 16 720 
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The table below gives a detailed statement of Transport Canada through its Marine, Aviation, 
R&D funds and funding sources. Two sources Airports, Surface, and Security groups, and the 
accounted for most of the additional funds Program of Energy Research and Development 
made available to TDC’s research program: administered by Natural Resources Canada. 


Detailed Statement of R&D Funding (Thousands of dollars) 


R&D FUNDING SOURCES | 1992-93 1993-94 
TDC CORE R&D PROGRAM 4 890 5.990 
EXTERNAL FUNDING SOURCES 
Transport Canada Groups 2330 2 720 
Program of Energy R&D 15970 2 380 
(Natural Resources Canada) 
Artificial Intelligence Program 570 300 
(Industry Canada) 
National Strategy for the Integration of 390 200 
Persons with Disabilities 
Other Departments 30 400 
Other Sources 440 670 
5 730 6 670 
GRANTS AND CONTRIBUTIONS 
Canada-Quebec Economic and Regional 230 190 
Development Agreement 
National Strategy for the Integration of 800 600 
Persons with Disabilities 
1 030 790 
Total R&D Funding 11 650 13 450 
ADDITIONAL CONTRIBUTIONS 
Industry 1 450 1 750 
Provinces 450 500 
Other 2 700 1 020 
4 600 BRAT A 
TOTAL VALUE OF R&D PROGRAM 16 250 16 720 


Multi-Year Value of R&D Program* $33 million $39 million 


* Represents the total value of all active R&D contracts in a given year 
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The graph below tracks TDC’s R&D funding 
from various sources over the last five years. 
Most funding sources show modest increases 
in 1993-94 after two years of decline. 


1993-94 
[_] Industry & Provinces S33 
[_] Other Depts./Sources! eS 


MM PERD2 2.4 

TDPP/NS? 8 
TC Sources* IG 
Ez TDC Base R&D Budget 6.0 


R&D Funding Source Trends (Millions of dollars) 


89-90 90-91 91-92 92-93 93-94 


I Includes funding from Canada-Quebec Economic and Regional Development Agreement 
Program of Energy RGD — Natural Resources Canada 


3 Transportation of Disabled Persons Program and National Strategy for the Integration of 
Persons with Disabilities 


4 Other Transport Canada sources 
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The breakdown of R&D funding by program Overall, funding and in-kind contributions 
area and source presented below illustrates from external sources boosted the total value 
the importance of external R&D funds and con- of TDC’s research program to more than triple 
tributions from industry and other sources to its base budget. 


TDC’s research program. 


Contributions from industry, provinces, 
CLG 


[_] External R&D funds 
MB TDC R&D funding 


R&D Funding by Program Area and Source (Millions of dollars) 
6 


4 
3 
2 
1 
0 
Marine Air Road Rail Transportation Security Emerging 
Accessibility Technologies 
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TDC’s research program is contracted out to geographical distribution of R&D expenditures 
organizations in the public and private sectors in 1993-94 and the chart gives a breakdown by 
across Canada. The map below shows the type of R&D performer. 


Geographical Distribution of R&D Expenditures (Thousands of dollars) 


Foreign: $150 


Total R&D expenditures: $13.5 million 


R&D Expenditures by Performing Crganization (Percentage) 


Consultants Manufacturers Operatorsand _—_ Universities Gov't agencies, 
other industry non-profit institutes, 
etc. 


ORGANIZATION CHART 


ASSISTANT DEPUTY MINISTER 


Policy and Coordination 


ASSOCIATE ASSISTANT 
DEPUTY MINISTER 


DIRECTOR GENERAL 


Research and Development 


DIRECTOR EXECUTIVE DIRECTOR 


Research Planning Transportation 
and Development Development Centre 


RESEARCH 


TRANSPORTATION ANALYSIS 


SYSTEMS 


TECHNOLOGY 
DIVISION 


ADVANCED CURRENT TECHNOLOGY 
TECHNOLOGY TECHNOLOGY APPLICATIONS 
DIVISION DIVISION DIVISION 


and SPECIAL 
PROGRAMS 
DIVISION 


PUBLICATIONS and FINANCIAL ADMINISTRATIVE MIS 
COMMUNICATIONS SERVICES SERVICES SERVICES 


TDC STAFF * 


ee 


Executive 


Advanced Technology 


Current Technology 


Technology Applications 


Transportation Systems 
Technology 


Research Analysis and 
Special Programs 


Publications and 
Communications 


Financial Services 


Administrative 
Services ** 


MIS Services 


* — This list includes employees who left TDC in 1993-94, their replacements, and term and seconded personnel. 


Executive Director 
Secretary 


Chief 

Secretary 

Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Senior Development Officer 
Visiting Research Associate 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Chief 

Secretary 

Project Officer, Special Needs 
Senior Research Officer 
Principal Ergonomist 

Senior Ergonomist 

Program Manager 


Head 

Manager 

Accounts Clerk 

Manager 

Supervisor, Office Services 


Clerk, Office Services 


Senior Systems Analyst 


Micha Avni 
Lise Boivin 


Pierre Hébert 
Héléne Beaulac 
Massoud Eldessouki 
Barry B. Myers 
Maurice Audette 
Howard Posluns 
Jean-Louis René 


William S.C. McLaren 
Carole Beaupré 
Wayne G. Rowan 
Neil R. Gore 

Roy S. Nishizaka 


Brian Marshall 
Suzanne McLoughlin 
Lewis Sabounghi 
Sesto Vespa 

Claude Guérette 


James D. Reid 
Marcelle Sadubin 
lan M. Bayly 
Mark Humble 
Thomas H. Peirce 
Ernst Radloff 
Charles Gautier 
André Taschereau 


Ling Suen 
Pierrette Germier 
Barbara A. Smith 
Trevor N. Smith 
Ruth M. Heron 
Rémi Joly 

D’Arcy O’Connell 


Dina Iwanycky 
Antoine Sidhom 
Lyse Taillon 
Nicole Ferland 
Robert Daraiche 


Monique Leblanc 


Walid Malek 


** On 31 March 1994 the finance and administration units were integrated into a new Financial and Administrative Services section. 
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Project Officer Howard Posluns is the coordi- 
nator of a project that received a bronze award 
of excellence for team effort by industry and 
government in the 1993 Technology in 
Government Week award program. Managed 
by TDC and contracted to the Centre de 
recherche informatique de Montréal, the 
project is developing STRATUS, an expert 
system to assist airport weather forecasting. 
The project involves a large, multi-disciplinary 
research team, including computer scientists, 
meteorologists, physicists, and psychologists 
from the private sector, several government 
departments, and two universities. 

Ruth M. Heron, Principal Ergonomist, was 
designated a Certificant of the international 
Board of Certified Professional Ergonomists, 
based in Washington State, in recognition of 
her expertise in the ergonomics of systems 


design and her long-standing contributions 

to the design of transportation technologies. 
Ling Suen, Division Chief, was the recipient 
of a Commemorative Medal for the 125th 
Anniversary of the Confederation of Canada 
for her work in establishing the transportation 
accessibility R&D program at TDC, as well as 
for promoting the role of women and disabled 
professionals in transportation. 

William F. Johnson, Director, Research 
Planning and Development (Ottawa), was also 
awarded a Commemorative Medal; he was 
cited for his work in bringing to fruition the 
Canadian Intelligent Vehicle-Highway System 
Roundtable, the principal Canadian forum for 
information exchange and advice among 
governments, industry, and academia on this 
future technology application. 


Surrounded by a number of the STRATUS research team, Howard Posluns displays the award of excellence. 
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PROFESSIONAL ACTIVITIES 


The staff of TDC and the Research & Development 

Directorate (DGRD) in Ottawa serve on many scien- 
tific and professional committees and associations, 
both within Canada and internationally. In 1993-94 
they were active in the following organizations. 


COMMITTEES 
re 


Access to the Skies 
Technology Task Force: Barbara A. Smith 


Advanced Train Control Steering Committee 
William S.C. McLaren 


Advantage I-75 (U.S.-Canada Program) 
Executive Committee: Lewis Sabounghi 


Advisory Committee on Accessible Transportation (ACAT) 
Ling Suen 


Advisory Committee on Aeronautics and Aviation 
Technology 
Pierre Hébert 


Aerospace Industries Association of Canada (AIAC) 
Electronic Systems Committee: Pierre Hébert 


Airport and Aircraft Capability Committee 
Barry B. Myers 


American Towing Tank Committee 
Ice Subcommittee: Ian Bayly 


Association québécoise du transport et des routes (AQTR) 
Air Transportation Committee: Pierre Hébert 
Environment Committee: Claude Guérette 
Goods Transportation Committee: 

Lewis Sabounghi, Sesto Vespa 
Passenger Transport Committee: 
Rémi Joly, Ling Suen 

Board of Directors: Sesto Vespa 


BLEVE Research Advisory Committee 
Chair: Neil R. Gore 


Canada-EU Technical Cooperation Subgroup on 
Telecommunication and Informatics 

IVHS Committee: Lewis Sabounghi 

Liaison Committee: Arjan Chandan (DGRD) 


Canada-Finland Joint Research Project Arrangement 
Scientific Advisor for Transport Canada: 
Ernst Radloff 


Canada-Japan Highway Research Implementing 
Agreement 
A.E. Pokotylo (DGRD) 


Canada-Quebec ERDA Subcommittee on Transport R&D 
Co-chair: Brian Marshall (current) 
Co-chair: Ling Suen (to August 1993) 


Canada-U.S. DOT Memorandum of Understanding 
Co-chair Rail Addendum: William S.C. McLaren 
R&D Committee: A.E. Pokotylo (DGRD) 


Canadian Coast Guard 
Working Group on Precise Navigation: 
James D. Reid 


Canadian Conference of Motor Transport 
Administrators (CCMTA) 
Load Security Research Technical Advisory 
Committee: Sesto Vespa 


Canadian Gas Association 
Natural Gas Vehicle Cylinder Steering Committee: 
Roy S. Nishizaki 
Natural Gas Vehicle Technical Subcommittee: 
Michael A. Ball (DGRD), Roy S. Nishizaki 


Canadian Journal of Electrical and Computer 
Engineering 
Member of Editorial Board: Micha Avni 


Canadian Marine Advisory Council 
Charles Gautier, James D. Reid, André Taschereau 
Tanker Design Working Group: Thomas H. Peirce 


Canadian National Waves Committee 
Thomas H. Peirce, André Taschereau 


Canadian Society for Civil Engineering 
Chair, Transportation Technology Committee: 
Lewis Sabounghi 
Transportation Division Executive Committee: 
Lewis Sabounghi 


Canadian Standards Association 
Committee on Portable Hand Controls: 
Rémi Joly, Barbara A. Smith 
Committee on Transportable Mobility Aids: 
Barbara A. Smith 
Technical Committee on Technology for Persons 
with a Disability: 
Roy S. Nishizaki, Barbara A. Smith 
Vice-Chair, Subcommittee on Mobility Aid 
Securement and Occupant Restraint Systems for 
Motor Vehicles: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: A.E. Pokotylo (DGRD) 
Technical Steering Committee: Brian Marshall 


Canadian Trucking Research Institute 
Simulator Committee: Ruth M. Heron 
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Canadian Urban Transit Association (CUTA) 
Bus Design and Maintenance Committee: 
Brian Marshall 
Canadian Transit Handbook Editorial Board: 
Ling Suen 
R&D Coordination Committee: Ling Suen 
Subcommittee on National Strategic 
Transit for the Disabled Committee: 

Ling Suen 
Transit Research Program: Ling Suen 
Transit Planning Committee: Ling Suen 


Committee for Surveillance and Monitoring of Oil Spills 
Thomas H. Peirce 


Committee on Residual Stresses in Rail 
Chair: Neil R. Gore 


Coordinating Committee on Marine Spills 
Thomas H. Peirce 


Department of National Defence/Transport Canada 
Bird Strike Committee Canada: Trevor Smith 


Detroit and St. Clair River Border Crossings 
International Committee on Technology 
Lewis Sabounghi 


Electric Vehicle Association of Canada 
Board Member: Claude Guérette 


Electronic River Navigation Committee 
André Taschereau 


Federal Aviation Administration (FAA) 
Technology Task Force on Accessibility to Small 
Aircraft: Barbara A. Smith 


Federal Aviation Administration/Transport Canada 
Security and Emergency Planning Joint 
Committee: Maurice Audette 
Security Bilateral Research and Development 
Working Group: Maurice Audette 


Fourth Seminar in Transportation Ergonomics 
Organizing Committee Coordinator: 
Ruth M. Heron 


Government Expert Systems User Group 
Howard Posluns 


Human Factors Association of Canada 
Chair, Transportation Ergonomics Committee: 
Ruth M. Heron 


Ice Structure Interaction Committee 
lan Bayly 


Ice Technology Conference Advisory Committee 
Thomas H. Peirce 
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PROFESSIONAL ACTIVITIES 


Industry/Government Advisory Committee on 
Batteries and Fuel Cells 
Michael A. Ball (DGRD) 


Institute of Electrical and Electronic Engineers (IEEE) 
Executive Committee: Micha Avni, James D. Reid 


Intelligent Vehicle-Highway Systems (IVHS) Society 
of America 
Standards Committee and Commercial Vehicle 
Committee: Lewis Sabounghi 


Interdepartmental Committee on Ethanol (Ice) 
Michael A. Ball (DGRD) 


Interdepartmental Committee on International Science 
and Technology Relations 
A.E. Pokotylo (DGRD) 


Interdepartmental Committee on Management 
of Science 
A.E. Pokotylo (DGRD) 


Interdepartmental Telecommunications and Electronics 
Committee 
Pierre Hébert 


Interdepartmental Transportation Fuels Committee 
Michael A. Ball (DGRD) 


International Civil Aviation Organization 
Ergonomics Advisor, Human Factors Committee: 
Ruth M. Heron 


International Ship Structures Congress 
Thomas H. Peirce 


National Conference on Specialized Transportation (U.S.) 
Ling Suen 


National Research Council 
Working Group on Train Dynamics and Lading 
Damage: Neil R. Gore, William S.C. McLaren 


National Search and Rescue Secretariat 
Emergency Beacon Committee: Howard Posluns 


National Transportation Agency of Canada 
Equipment Accessibility Committee 
(Air Subcommittee): Roy S. Nishizaki 
Equipment Accessibility Committee 
(Marine Subcommittee): Barbara A. Smith 
Naval Platform R&D Committee — Human 
Factors Sub Group 5: Rémi Joly 


Ports Canada 
St. Lawrence Ship Channel Water Depth 
Committee: Maurice Audette 


PROFESSIONAL ACTIVITIES 


Program of Energy R&D 

Interdepartmental Committee on Electric Vehicle 
Technology Evaluation: Claude Guérette 
Coal Technologies Committee 
Energy Efficiency Transportation Committee 
Environmental Committee 
Fuel Use Committee 
Hydrogen & Electrochemistry Committee 
Industrial Energy R&D Advisory Board 
Oil, Gas & Electricity Task 6 

Engineering, Geoscience, Foundations 

& Load Committee 

Environment Committee 

Transportation Committee 
Tasks 5 and 6 Advisory Committees: 
Michael A. Ball (DGRD) 


Radio Technical Commission for Aeronautics 
Special Committee — 168, Minimum Operational 
Performance Standards — Lithium Batteries for 
Aviation: Howard Posluns 


Seventh International Conference on Mobility and 
Transport for Elderly and Disabled People 
Ling Suen 
Scientific Committee: Ruth M. Heron, 
Trevor N. Smith 


Spill Countermeasures Equipment Working Group 
Thomas H. Peirce 


Transportation Association of Canada (TAC) 
Freight and Passenger Transportation Standing 
Committee: Brian Marshall 
Heavy Vehicle Research Coordination Committee: 
Sesto Vespa 
Infrastructure Council: W.F Johnson (DGRD) 
R&D Council: A.E.Pokotylo (DGRD) 
Transportation Planning Committee: Ling Suen 
Transportation Technology Committee: 
Micha Avni, W.E Johnson, 
Lewis Sabounghi, Ling Suen 
IVHS Roundtable 
Arjan Chandan (DGRD), Brian Marshall, 
Lewis Sabounghi, Ling Suen 
Secretary: W.F. Johnson (DGRD) 
Commercial Vehicle Operations Committee: 
Micha Avni, Brian Marshall 
Chair: Lewis Sabounghi 
IVHS Roundtable of Canada Bulletin 
Editor: WE. Johnson (DGRD) 
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Transport Canada 


Committee on Performance Measurement of 
Safety Sensitive Positions at Sea: Ruth M. Heron 
Human Factors Committee: Ruth M. Heron 
R&D Council: Micha Avni 

Chair: A.E. Pokotylo (DGRD) 
Security Operations and Technical Support 
Coordination Committee: Maurice Audette 
Telecommunications and Electronics Committee: 
Pierre Hébert 


Transport Canada/Atmospheric Environment Service/ 
Department of National Defence 


Aviation Meteorology R&D, Joint Planning 
Committee: Howard Posluns 


Transport Canada Aviation 


Secretary, Emergency Locator Transmitter 
Working Group: Howard Posluns 


Transport Canada/National Research Council 
R&D Committee 


A.E. Pokotylo (DGRD) 


Twelfth Congress of International 
Ergonomics Association 


Scientific Committee: Ruth M. Heron 


U.S. Ship Structures Committee 


Thomas H. Peirce 
Subcommittee: lan Bayly 


U.S. Transportation Research Board (TRB) 


AIFO 1 on Alternative Transportation Fuels 
Committee: Michael A. Ball (DGRD) 

AIFO 1 on Energy Conservation and 
Transportation Demand Committee: 
Michael A. Ball (DGRD) 

AlJO 7 on Aircraft/Airport Compatibility 
Committee: Barry B. Myers 

Committee on Specialized Transportation: 
Trevor N. Smith, Ling Suen 

Motor Vehicle Technology Committee: 
Lewis Sabounghi 

Paratransit Committee: Ling Suen 

TCRP Project B-1: Ling Suen 


Working Group on Crossing Safety 


Neil R. Gore 


SOCIETIES AND ASSOCIATIONS 


Aerospace Industry Association of Canada 
A.E. Pokotylo (DGRD) 


American Psychological Association 
Ruth M. Heron 


American Society of Mechanical Engineers 
William S.C. McLaren 


Association of Driver Educators for the Disabled 
Barbara A. Smith 


Association of Professional Engineers of Ontario 
Vice President, Member of Executive, and 
Eastern Region Councillor: 

Michael A. Ball (DGRD) 

Advisory Committee, Discipline Committee, 
and Chair, Editorial Committee: 

Michael A. Ball (DGRD) 


Board of Certified Professional Ergonomists 
Ruth M. Heron 


Canadian Advanced Industrial Materials Forum 
Roy S. Nishizaki 


Canadian Aeronautics and Space Institute 
Pierre Hébert, Barry B. Myers 
Associate Fellow: Michael A. Ball (DGRD) 
Associate Member: William S.C. McLaren 
Director of Montreal Branch: Jean-Louis René 


Canadian Meteorological and Oceanographic Society 
Associate Fellow and Program Committee 
Member for 28th Annual Congress: 

Michael A. Ball (DGRD) 


Centre for Human Factors Research, Carleton University 
Associate: Ruth M. Heron 


Enterprise America (U.S.-Canada Program) 
Board Member: Lewis Sabounghi 


Ergonomics Society (UK) 
Fellow: Ruth M. Heron 


Institute of Electrical and Electronics Engineers 
William S.C. McLaren 
Aerospace and Electronic Systems Society: 
Howard Posluns 
Communications Society: Micha Avni 
Computer Society: Micha Avni 
Chair, Montreal Section: James D. Reid 
Vehicular Technology Society: Micha Avni 
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PROFESSIONAL ACTIVITIES 


Institute of Management Sciences 
Brian Marshall 


Institution of Mechanical Engineers 
Neil R. Gore 


Montreal Chamber of Commerce 
Chair, Aerospace Committee: Jean-Louis René 


National Engineering Week 
Member of National Planning Committee: 
Michael A. Ball (DGRD) 


Operations Research Society of America 
Brian Marshall 


Order of Engineers of Quebec 
Chair, Aeronautics and Aerospace Committee, 
South Shore Region: Jean-Louis René 
Chair, Committee for Continuing Education: 
Jean-Louis René 


Organization for Economic Cooperation and 
Development (OECD) 
Editor, Proceedings of OECD International Workshop 
on Knowledge-Based Expert Systems in 
Transportation, volume II, 1994: 
W.F. Johnson (DGRD) 


Radio Technical Commission for Maritime Services 
Ernst Radloff 


Railway Association of Canada 
Railway Research Advisory Board: 
William S.C. McLaren, A.E. Pokotylo (DGRD) 


Royal Aeronautical Society 
Brian Marshall 


Royal Institute of Naval Architects 
Fellow: lan Bayly 


Society of Automotive Engineers (SAE) 
Claude Guérette, Roy S. Nishizaki 
Ad Hoc Committee on Aircraft Ground De/ 
Anti-icing, Fluid Testing Working Group: 
Barry B. Myers 


Society of Naval Architects and Marine Engineers 
lan Bayly, André Taschereau 


U.S. Heavy Vehicle Electronic License Plate Program 
Board Member and Canadian Representative: 
Lewis Sabounghi 


PROFESSIONAL ACTIVITIES 


PAPERS AND PRESENTATIONS 
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Through the delivery of papers and presentations 
on the Centre’s research projects and related topics 
at national and international conferences, TDC and 
DGRD professional staff ensure the effective transfer 
of technology. The following is a list of work done 
in 1993-94. 


Development and deployment of more fuel-efficient 
and cleaner passenger and freight vehicles of 
all categories 
Paper presented at the OECD/IEA International 
Conference — Towards Clean Transport, 
Mexico City, Mexico, March 1994 
Michael A. Ball (DGRD) 


What are the short and medium-term prospects 

for improved vehicle and fuel technology? 
Paper presented at the OECD/IEA International 
Conference — Towards Clean Transport, 
Mexico City, Mexico, March 1994 
Michael A. Ball (DGRD) 


Post yield buckling of stiffened panel structures 
Paper presented at the Fifth International 
Conference on Ships and Marine Structures 
In Cold Regions — ICETECH 94, 

Calgary, Alberta, March 1994 
C. Des Rochers, E. Crocker, lan Bayly 


Aviation management and economics sub- 
committee results 
Presentation to the Transportation Research 
Forum, International Aviation Management 
Training Institute, 
Montreal, Quebec, February 1994 
Pierre Hébert 


Research and development through TDC 
Paper presented at the Canadian Aeronautical 
Satellite Communication Forum, 
Montreal, Quebec, December 1993 
Pierre Hébert 


Transportation technology R&D at TDC 
Paper presented at the Colloque sur le 
financement et les projets de recherches et 
développement dans |’industrie aérospatiale, 
Montreal, Quebec, March 1994 
Pierre Hébert 


Development of electrophysiological measures of 
GA pilot workload 
In Proceedings of the Seventh International 
Symposium on Aviation Psychology, 
Columbus, Ohio, April 1993 
Ruth M. Heron, J.V. Svoboda, H. Weinberg 


Emergency manoeuvre pilot training in a low-cost 
flight simulator 
In Proceedings of the Seventh International 
Symposium on Aviation Psychology, 
Columbus, Ohio, April 1993 
J.V. Svoboda, Ruth M. Heron, H. Weinberg 


Measurement of individual differences in attention, 
arousal, and alertness, as related to information- 
processing and performance of pilots under conditions 
of sleep deprivation, shift variation, and jet lag 

Paper presented to the Directorate of Aviation 

Regulation, 

Ottawa, Ontario, February 1994 

Ruth M. Heron 


Highway research in Canada 
Paper presented at Canada-Japan Joint Panel 
on Advanced Highway Science and Technology, 
Tsukuba, Japan, December 1993 
S. Khubchandani (DGRD) 


RSD strategic planning in Transport Canada 
Paper presented at TAC Annual Conference, 
Ottawa, Ontario, September 1993 
S. Khubchandani (DGRD) 


The development of a modular ship model 
Paper presented at MARSIM ’93 International 
Conference on Marine Simulation and 
Ship Manoeuvrability, 
St. John’s, Newfoundland, September 1993 
Ernst Radloff, John K. Turner 


Arctic tanker risk analysis 
In Fairplay Magazine, May 1994 
James D. Reid 


Performance analysis software system for 

Canadian Coast Guard vessels 
In CCECE Conference Proceedings, September 1993 
and in P/PM Technology Magazine, vol. 7, no. 2, 
April 1994 
James D. Reid, M.G. Tobin 
Winners of the 1993 Ross Medal for best 
conference paper 


Advanced train control systems and intelligent 
vehicle-highway systems technology 
Paper presented at the CSCE Annual Conference, 
Fredericton, New Brunswick, June 1993 
Lewis Sabounghi, A. Soliman 


Advantages of IVHS to the trucking industry 
Presentation to the Annual American Trucking 
Association Technical Conference, 

Banff, Alberta, May 1993 
Lewis Sabounghi 
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IVHS and commercial vehicle operation 
Presentation to the TAC IVHS Seminar, 
Winnipeg, Manitoba, November 1993 
Lewis Sabounghi 


IVHS and its impact on world transportation 
Presentation to the University of Manitoba, 
Winnipeg, Manitoba, October 1993 
Lewis Sabounghi 


IVHS evolution in Canada 
Presentation to the DRIVE/EU Meetings, 
Brussels, Belgium, June 1993 
Lewis Sabounghi 


Managing change in the nineties — intelligent 
vehicle-highway systems technology 
Paper presented at the Manitoba Safety Council 
Annual Road Safety Conference, 
Winnipeg, Manitoba, December 1993 
Lewis Sabounghi 


Projet de gestion automatisée de la desserte par taxi 
de l’aéroport de Dorval 
Paper presented at the AQTR Annual Meeting, 
Ste-Adéle, Quebec, April 1993 
Lewis Sabounghi, Alain Audet 


The inevitability of electronic toll 
Paper presented at the CSCE Annual Conference, 
Fredericton, New Brunswick, June 1993 
Lewis Sabounghi, A. Soliman 


The marriage of enhanced AVI, WIM, and onboard 
computers/smart cards 
Paper presented at the 12th International Road 
Federation World Congress, 
Madrid, Spain, April 1993 
Lewis Sabounghi, A. Soliman 


Towards a universal low-cost multi-application 
IVHS infrastructure 
Paper presented at the Canada/Japan Symposium 
on Highway Technology in Cold Areas, 
Tsukuba, Japan, December 1993 
Lewis Sabounghi 


Disability and transportation in Canada — the market 
and opportunities for new business development 
Paper presented at the TAC Annual Conference, 
Ottawa, Ontario, September 1993 
Trevor N. Smith, A. Turnbull 


The visual communication network — a model for 
successful innovation and technology transfer 
Paper presented at the TAC Annual Conference, 
Ottawa, Ontario, September 1993 
Trevor N. Smith, Ling Suen 
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PROFESSIONAL ACTIVITIES 


Advanced mobile support system for elderly and 
disabled travellers 
Paper presented at the TAC Annual Conference, 
Ottawa, Ontario, September 1993 
Ling Suen, Jouko Parviainen 


Advanced travel accessibility systems for elderly and 
disabled persons — a conceptual framework 
In Proceedings of the IEEE — IEE Vehicle 
Navigation Information System Conference, 
Ottawa, Ontario, October 1993 
Ling Suen, Jouko Parviainen 


Transportation technologies for improving 
independence in Canada 
In Transportation Research Records, no. 1378, 
Ottawa, Ontario, April 1993 
Ling Suen, T. Geehan 


User acceptance of advanced traveller information 
systems for elderly and disabled travellers in Canada 
In Proceedings of the IEEE — IEE Vehicle 
Navigation Information System Conference, 
Ottawa, Ontario, October 1993 
Ling Suen, T. Geehan 


Software package for vehicle configuration design 
Presentation to the TAC Workshop on Heavy 
Vehicle Research and Technology, 

Winnipeg, Manitoba, November 1993 
Sesto Vespa 


Systéme automatisé de saisie in situ des informations 
sur les accidents 
Presentation to the Session thématique sur 
l’identification des lieux dangeureux et |’estima- 
tion de l’insécurité: traitement et interprétation 
des données d’accidents routiers, 
Quebec City, Quebec, January 1994 
Sesto Vespa 


Truck driver vigilance problems and potential offered by 
IVHS technologies 

Presentation to the VNIS 1993 Workshop on 

Road Safety Issues, 

Ottawa, Ontario, October 1993 

Sesto Vespa 


PROFESSIONAL ACTIVITIES 


OTHER ACTIVITIES 
a 


In addition to the above, TDC and DGRD were also 
represented at the following events. 


AQTR Annual Congress: Sécurité dans les transports, 
matériel et équipement de sécurité : regards critiques 
Ste-Adéle, Quebec, April 1993 
Chair: Sesto Vespa 


AQTR Colloquium: Contribution du génie a la 
sécurité routiére: environnement routier — facteur 
d’accidents ou de sécurité 

Blainville, Quebec, June 1993 

Organizing Committee: Sesto Vespa 


AQTR Consultation Evening: Vers une politique 
de sécurité dans les transports 

Montreal, Quebec, March 1993 

Group Animator: Sesto Vespa 


AQTR/TAC Canadian IVHS Spring and Fall ’93 
Workshops 
Montreal, Quebec, April and 
Ottawa, Ontario, September 1993 
Brian Marshall, Lewis Sabounghi, Sesto Vespa 
Chair: Arjan Chandan (DGRD) 
Co-chair: W.F. Johnson (DGRD) 


AQTR Technical Session: Au service d’une société — 
le transport routier des marchandises 
Chair: Sesto Vespa 


Aviation Weather Services Users Meeting/Aviation 
Meteorologists, Development, Implementation, 
and Training Seminar, Transport Canada Aviation 
Cornwall, Ontario, May 1993 
Howard Posluns 


Canadian Coast Guard Marine Advisory Council Meeting 
Ottawa, Ontario, May 1993 
Charles Gautier 


Canadian Conference on Electrical and Computer 
Engineering 
Vancouver, B.C., September 1993 
Co-chair, Emergency Beacon Symposium: 
Jean-Louis René 
Co-organizer, Transportation Session: 
Sesto Vespa 


Canadian IVHS Roundtable General Meeting 
Ottawa, Ontario, January 1994 
Michael A. Ball (DGRD), W.E Johnson (DGRD), 
Brian Marshall, Lewis Sabounghi, Ling Suen 


CCECE Conference Session on Expert Systems in 
Transportation 

Vancouver, B.C., September 1993 

Chair: James D. Reid 


Conférence sur les métriques de génie logiciel 
Montreal, Quebec, February 1994 
Pierre Hébert 


CUTA Fall Annual Meeting and Workshop on Low 
Floor Bus Technology 
Winnipeg, Manitoba, November 1993 
Claude Guérette 


Dangerous Goods Tank Safety Seminar 
Montreal, Quebec, February 1994 
Chair - Organizing Committee: Neil R. Gore 


Demonstration of Motor Vehicle Event Data Acquisition 
System (MVEDA) 

Quebec City, Quebec, January 1994 

Sesto Vespa 


Eighth Access to the Skies Conference 
Tampa Bay, Florida, September 1993 
Roy S. Nishizaki 


Geographic Information System/Transport Workshop 
Toronto, Ontario, May 1993 
Arjan Chandan (DGRD) 


Global Positioning System/Geographic Information 
System Seminar 

Ottawa, Ontario, June 1993 

Arjan Chandan (DGRD) 


Icing Effectiveness Workshop 
Montreal, Quebec, May 1994 
Pierre Hébert 


Institute of Electrical and Electronics Engineers Vehicle 
Navigation Information System 1993 Conference 
Ottawa, Ontario, November 1993 
Rémi Joly, Ling Suen 


Marine Spills Response Capacity Workshop 
Cornwall, Ontario, April 1993 
André Taschereau 


National Road Safety Symposium — Road Safety in 
Canada 2001, Facing the Challenge 

Toronto, Ontario, February 1994 

Sesto Vespa 


OECD/IEA International Conference — Towards Clean 
Transport: Fuel Efficient and Clean Motor Vehicles 
Mexico City, Mexico, March 1994 
Invited Panelist: Michael A. Ball (DGRD) 


Pacific Rim Transtech Conference 
Seattle, Washington, July 1993 
Brian Marshall 


PERD Alternative Transportation Fuels Environment 
Program Workshop 

Aylmer, Quebec, May 1993 

Organizing Committee: Michael A. Ball (DGRD) 


ea aT I IN 


PHARE Forum — Humanization of ATC Research and 
Development 

Braunschveig, Germany, October 1993 

Pierre Hébert 


Second Canadian Marine Dynamics Conference 
Vancouver, B.C., August 1993 
lan Bayly 


Ship Structures Committee Meetings 
Washington, D.C., June 1993 and 
New York, N.Y., November 1993 
Thomas H. Peirce 


SNAME Annual Meeting 
New York, N.Y., September 1993 
Thomas H. Peirce 


TAC Annual Conference and Exhibition 
Ottawa, Ontario, September 1993 
Brian Marshall, Ling Suen, Sesto Vespa 
Member, Technical Tours Committee: 
Michael A. Ball (DGRD) 

Program Chair, R&D Council Sessions: 
Arjan Chandan (DGRD) 


TC/Public Works Research Institute (PWRI), Japan, 
Cooperation in Highway S & T 
Meeting with Visiting PWRI Officers, 
Ottawa, Ontario, March 1994 
Brian Marshall 
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PROFESSIONAL ACTIVITIES 


TRB Conference on Railroad Freight Transportation 
Research Needs 

Bethesda, Maryland, July 1993 

William S.C. McLaren 


U.S. Academy of Sciences, Transit Cooperative Research 
Program Project B1 — Transit Operations for Individuals 
with Disabilities 

Washington, D.C., October 1993 

Panel Member: Ling Suen 


VNIS 1993 — Workshop on Road Safety Issues 
Ottawa, Ontario, October 1993 
Chair, Keynote Speaker Selection Committee and 
Judge, Student Paper Prize Committee: 
Arjan Chandan (DGRD) 
Session Chair: Lewis Sabounghi 
Panelist: Sesto Vespa 


Wake-Vortex Seminar 
Montreal, Quebec, November 1993 
Pierre Hébert 


Workshop on Intercity Bus Access for Individuals 
with Disabilities, Office of Technology Assessment, 
U.S. Congress 

Washington, D.C. 

Brian Marshall 


Windsor Workshop on Alternative Fuels 
Toronto, Ontario, June 1993 
Roy S. Nishizaki 
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TRANSPORTATION DEVELOPMENT CENTRE 


| am pleased to present the 1994-95 Annual Review of the Trans- 
portation Development Centre (TDC) summarizing our activities and 


accomplishments for the fiscal year ended 31 March 1995. 


As TDC enters its 25th year we find ourselves in a period of transi- 


tion, with Transport Canada seeking to lead the national transporta- 


tion system into the 21st century. The department is reviewing its role 
and mandate to strengthen its contribution to Canada’s prosperity 


and economic growth in a climate of increasingly globalized 


markets. Initiatives include a new policy framework for transporta- 


tion and the divestiture of many operational activities. 


As part of this effort, TDC is re-evaluating the R&D support it 
provides to the department, and a number of consultations took place 
this past year with Transport Canada senior management. This review 
is aimed at ensuring that TDC’s research program evolves in 
response to the department's new goals and priorities. In examining 
the Centre’s mandate, our efforts will focus more specifically on pro- 
moting the safety and security of an integrated and affordable trans- 


portation system. 


This transition phase places heavy demands on all TDC staff and 

| thank them for their dedication in delivering our program. | would 
also like to express my appreciation to our clients and research part- 
ners for their support and cooperation. Together we continue to work 


for innovation in transportation. 


WILLIAM F. JOHNSON 


Executive Director (Acting) 
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TDC PROFILE 


Me 


The Transportation Development Centre (TDC) 
is Transport Canada’s central R&D organiza- 
tion. Located in Montreal, the Centre is a com- 
ponent of the Research and Development 
Directorate of the department's Policy and 
Coordination Group. TDC plays the principal 
part in program delivery, while the Ottawa- 
based component of the directorate is involved 
in coordination of interdepartmental programs, 
international liaison, and strategic planning. 


TDC is headed by an Executive Director and 
staffed by a multidisciplinary team of engi- 
neers, planners, ergonomists, and transporta- 
tion specialists. A research library and a 
publications division provide information and 
communication services. TDC’s research staff 
plan and formulate projects involving all trans- 
portation modes and all stages of the innova- 
tion cycle — from concept definition to 
demonstration and deployment. These projects 
are contracted out to a variety of organizations 
across Canada — manufacturers, operators, 
research groups, universities, and consultants. 


In June 1994 Ling Suen, Division Chief for 
Research Analysis and Special Programs, 


Research staff work closely with contractors to 
direct project activities. They also ensure that 
the end products of TDC’s program — technical 
data and research reports, equipment designs, 
laboratory hardware, computer software, and 
prototype transportation systems — find applica- 
tion in the Canadian transportation network. 


TDC also maintains close ties with its research 
partners in other government departments, the 
provinces, and industry. Internationally, the 
Centre has partnerships with research groups in 
countries such as the United States, Japan, 
France, and Finland. It participates in major 
cooperative ventures through memoranda of 
understanding, intergovernmental agreements, 
and scientific exchanges. 


R&D Program 


TDC is responsible for implementing Transport 
Canada’s Central R&D Program, with a man- 
date to enhance the department's technological 
capacity, to promote innovation in transporta- 
tion, and to address the department's strategic 


transportation. In October 1994 Mrs. Suen 
also won the William G. Bell Award for 


received a Gold Medal from 
the Professional Institute of the 
Public Service of Canada. The 
award, presented during 
National Public Service Week, 
recognized her outstanding 
contribution to research and 
development in accessible 


outstanding leadership in the 
field of specialized trans- 
portation. The award was 
conferred by the U.S. National 
Academy of Science Trans- 
portation Research Board 
Committee on Specialized 
Transportation. 
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objectives and federal government priorities. 
TDC’s multimodal program responds to the 
following goals: 


e safety and security of the transportation 
system 

¢ efficiency and effectiveness in meeting 
transportation needs, in order to increase 
Canada’s competitive position and prosperity 

¢ improved service for disabled persons and 
seniors 

¢ protection of the physical environment 

¢ energy efficiency and sustainable 
transportation 


The program has three elements: mission R&D 
supporting departmental responsibilities; sector 
R&D supporting innovation in the transporta- 
tion industry and reflecting government and 
departmental policy; and exploratory research 
serving both mission and sector needs through 
investigation of emerging technologies. 


Program Funding 


The central R&D program is supported 

through Core R&D funds provided by Transport 
Canada. Core funding is augmented by 
resources from a number of special programs 
and cost-shared initiatives. In 1994-95 the 
special programs included: 


e the federal Program of Energy Research 
and Development administered by the inter- 
departmental Panel on Energy Research 
and Development 

e the Technology Transfer Program of the 
National Strategy for the Integration of 
Persons with Disabilities 

¢ the New Initiatives Fund of the National 
Search and Rescue Secretariat 

e the Canada-Quebec Economic and Regional 
Development Agreement 


Joint and cost-shared initiatives with other 
departmental and federal sources, provinces, 


BREAKDOWN OF TDC R&D PROGRAM 


Mission R&D 


Sector R&D 


Exploratory R&D 
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municipalities, and industry complete the 
funding. A detailed breakdown of TDC’s fund- 
ing and funding sources is provided in the 
Financial Overview on page 14. 


A Program in Transition 


1994-95 was a year of transition for the depart- 
ment as it moved to implement a more stream- 
lined and effective organization that will meet 
Canada’s transportation needs into the 21st 
century. In consequence, TDC’s program will 
also evolve. This will be a gradual process 


because of on-going contracts and commit- 
ments and the long-term activities inherent in 
R&D. As Transport Canada takes on its new 
role, TDC will strive to ensure that its research 
program remains responsive to the departmen- 
tal goals and priorities of a safe, cost-effective, 
and secure transportation system, accessibility 
for all Canadians, and protection of the envi- 
ronment. While renewing its commitment to 
supporting the department's research require- 
ments, TDC will continue to foster innovation 
in the transportation system. 


EXPENDITURES ON TARGETED BENEFITS (Millions of dollars) 


Improved Safety and Security 


Improved Technology Base 


Policy & Regulations Development 


Energy & Environment 


Reduced Costs 


Development of Standards 


Improved Productivity/Efficiency 


Improved Service 


Accessibility 


R&D HIGHLIGHTS 


Highlights of TDC’s 1994-95 R&D program are 
presented below. 


MARINE TRANSPORTATION 


Search and rescue research ... a study of lee- 
way dynamics developed and verified a mathe- 
matical model to predict the motion of a 
four-person life raft. Forces produced by wind, 
surface current waves, gravity, and the earth’s 
rotation are considered in the calculations. 
Results of this study will be incorporated in 
CANSARP, the Canadian Search and Rescue 
Planning Program designed to assist in estimat- 
ing target drift, allocating resources for a 
search, and producing search plans and inci- 
dent reports.... The first phase of work to 
develop a communications interface unit for 
CANSARP was also completed. The project has 
produced a design for a unit that would gather 
real-time environmental and operational data 
from various sources. Until now CANSARP has 


relied mostly on historical data and manual 


os 


data input from the operator.... Validation trials 
of a new methodology that uses free drifting 
targets for probability of detection experiments 
were carried out in the fall of 1994. Targets 
included four- and six-person canopied life 
rafts, deployed with and without anchors. The 
project provided a framework for future experi- 
ments as well as recommendations for data 
collection requirements. 

Environmental protection ... a study of the 
state of the art of emergency oil tanker offload- 
ing completed this year found that the require- 
ments for this procedure are well known in the 
industry and that receiving vessels, support 
ships, aircraft, and expert assistance are readily 
available around Canadian coastlines. However, 
coordination of these resources is important, 
since no single Canadian source has all the 
equipment and expertise that may be required 
for an emergency offloading.... A second study 
of self-help systems designed to mitigate the 
spread of oil or other pollutants concluded 


Ice stresses on a new ice boom in Lac St. Pierre, 
part of the St. Lawrence River navigation system, 
were measured throughout the winter of 1994-95. 
The results were used to evalu- 
ate the resistance of the ice 
cover to the action of ship- 
generated waves. The 2.3 km 
boom proved to be an economi- 
cal means of stabilizing the 

ice cover. The measurements 
obtained also support the need 
to maintain ship speed limits 

at the current level. 
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that immediate crew action is necessary 

to save even a portion of a damaged tank’s 
capacity. The work also established optimum 
loading conditions for four typical Canadian 
carriers, assessed safety hazards associated 
with self-help operations, and developed a 
model contingency plan. 

Full-scale trials ... an international research 
program to collect data on propeller-ice inter- 
action culminated in the winter of 1994 with 
full-scale trials in the Antarctic on board the 
Polar Star, a U.S. Coast Guard icebreaker. An 
innovative fibre-optic instrumentation system, 
developed by the National Optics Institute, was 
installed on a specially manufactured propeller 
blade. The extensive coverage of the blade 
made possible by the use of fibre-optic sensors 
permitted more accurate definition of the mag- 
nitude and distribution of ice loads on the 
propeller. Once the data analysis is completed, 
it will be used to correlate prediction models 
for propeller-ice interaction, 


AIR TRANSPORTATION 


ATC sequencing ... evaluation of an air traffic 
sequencing tool, developed over a 15-year 
period at the NASA Ames Research Center, 
began this year. The Center-TRACON 
Automation System (CTAS) assists controllers 
to sequence and schedule air traffic more 
precisely in curved path and mixed traffic envi- 
ronments. This automated assistance, in con- 
junction with other systems such as GPS, could 
permit increased airport capacity, reduce de- 
lays on arrival and departure, and substantially 
reduce fuel consumption. Work to adapt CTAS 
for use at Pearson International Airport in 
Toronto is under way. 

Effects of work schedules on pilots ... research 
on the effects of work schedules and jet lag on 
the information-processing capacity of pilots 
began this year. The project is developing pro- 
cedures for easy and rapid monitoring of an 
individual pilot’s alertness, attention, and 


This test rig, set up in a refrigerated basin laboratory, is being used to mea- 
sure the friction between a full-size aircraft tire and asphalt and concrete 
surfaces contaminated with glycol, salt, phosphates, and urea. A concentra- 


tion of these de-icing products 
could lead to aircraft skidding 
upon landing. The testing simu- 
lates the sequence of events of 
an aircraft accelerating upon 
landing, decelerating by reverse 
thrusts, and braking at the end 
of this deceleration. This work 
is co-sponsored by the Dryden 
Commission Implementation 
Project and the Airports Group. 
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capacity to process information preceding and 
during flight. Researchers will also explore 
economical means of incorporating individual 
differences into scheduling algorithms, with a 
view to developing a simple device that would 
allow pilots to monitor their state of alertness, 
so that they could initiate coping responses. 
Safety system for children ... dynamic testing 
of a stowable safety system to protect infants 
and children on board aircraft is under way. 

A lightweight, fold-up system using composite 
material construction was developed following 
the elaboration of specifications that meet the 
needs of users, carriers, and regulators. 

Wake vortex prediction ... this year saw the 
completion of initial work to evaluate the capa- 
bility of a computer-based Vortex Forecast 
System (VFS) developed by Professor Sergei 
Belotserkovsky of the Central Aerohydro- 
dynamics Institute in Moscow. The VFS pre- 
dicts the propagation and strength of aircraft 
wake vortices during approach and take-off. 

A better understanding of wake vortices could 


permit reduced separations between jet aircraft, 
thus increasing runway capacity and decreas- 
ing fuel consumption. The evaluation of the 
VFS is continuing and TDC is investigating its 
use in an operational scenario. 


ROAD TRANSPORTATION 


Automated border crossing ... researchers 

are studying the application of electronic data 
interchange and automatic vehicle identifica- 
tion technology to the customs and immigra- 
tion clearance of commercial vehicles. 

A feasibility study of the legal and regulatory 
issues has been completed, as well as an 
investigation of technical solutions to the data 
collection, transmission, and validation 
requirements. An operational system is being 
developed; when completed, several crossings 
at the Ontario-Michigan and Ontario-New York 
borders will be equipped and sample truck 
fleets used for a six-month field trial of the 
system.... In other work to complement 


Work on an innovative lightweight trailer continued this year. The project 
aims to develop a trailer that would result in savings to operators by allowing 
them to transport more cargo using less fuel. The Forest Engineering Research 
Institute of Canada evaluated modern materials and construction designs for 


weight-saving potential and com- 
patibility with Canadian trans- 
portation needs. Vehicle dynamics 
simulation software was created 
to develop a method for approx- 
imating flexing and stresses at 
critical points, to model suspen- 
sion response to road forces, 

and to estimate the durability 

of semitrailer designs. Construc- 
tion of the prototype is scheduled 
for completion early in the fall 

of 1995. 
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TDC’s research program in intelligent trans- 
portation systems (ITS), visiting researcher 
Richard Zavergiu developed an analytical 
framework to be used to evaluate the benefits 
and costs of ITS. He found that traditional ap- 
proaches have tended to underestimate benefits 
because beneficiaries other than individual 
travellers have been ignored. His report recom- 
mends that benefits to the transportation infra- 
structure, the community, and the private 
sector be identified. 

Urban bus program ... two studies advanced 
TDC’s program to accelerate the deployment of 
a new generation of transit buses in Canada. 
One project investigated the feasibility of using 
hybrid electric propulsion systems for transit 
buses by creating simulations for a number of 
bus routes in Montreal and Toronto. The hybrid 
electric drive (HED) showed promising energy 
efficiency and emission reductions when com- 
pared to a conventional diesel drive. The re- 
sults indicate that HED is a viable option and 
TDC will continue to support its development 
for transit buses.... A second study is compar- 
ing the overall costs and benefits of operating 
lightweight 12 m transit buses with those for 
conventional designs. The work includes con- 
sultation with manufacturers, transit operators, 
the Canadian Urban Transit Association, and 
the public works departments of Montreal, 
Quebec City, and Toronto. These stakeholders 
have shown a keen interest in the project’s 
findings. 

Lightweight snow plow ... a plow built of com- 
posite materials and weighing 570 kg less than 
conventional steel equipment was evaluated in 
service during the winter of 1994-95, mounted 
on a standard truck equipped with a light- 
weight salt spreader. The project is part of a 
program funded by the Canada-Quebec 
Economic and Regional Development 


Agreement with a view to minimizing damage 
to road surfaces by developing lighter road 
maintenance equipment. The evaluation 
showed axle loads could be reduced consider- 
ably using this equipment. 


RAIL TRANSPORTATION 


Locomotive engine monitoring ... work began 
this year to develop a system to monitor loco- 
motive engine condition based on instanta- 
neous crankshaft angular velocity (ICAV) 
technology developed by the National 
Research Council and the Department of 
National Defence. Designed to improve engine 
maintenance procedures and achieve greater 
fuel efficiency and lower emissions, the project 
involves the development of a prototype ICAV 
tool to monitor engine condition and to pro- 
vide pattern recognition analysis. The final 
computer configuration to be used for field 
testing has been chosen and testing on three 
locomotives is scheduled. 

Instrumented wheelsets ... a pair of railway 
instrumented wheelsets, acquired jointly by 
Transport Canada, CP Rail, and the National 
Research Council, were used on a coal car ina 
dedicated test consist and operated over sites in 
western Canada. The 100 t capacity wheelsets 
are equipped with a digital 32-channel data 
acquisition system and can measure vertical, 
lateral, and longitudinal wheel /rail forces. 
Researchers are now analysing the data collect- 
ed on the dynamic loading between the rail 
and the wheelset over a section of track with 
known track geometry. 

Crossing accident data ... a study of Canadian 
data found that little analysis is currently under- 
taken to determine the cause of accidents that 
do not involve fatalities or injuries. In addition 
to identifying deficiencies in existing accident 
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data bases, the study report recommended the 
development of a master data base for compre- 


hensive accident data and inventory in Canada. 


Mobile tank safety research ... as part of TDC’s 
long-term cooperative program of research into 
the performance of pressure relief valves and 
the response of pressure liquefied gas tanks to 
fire engulfment, McGill University’s Shock 
Wave Physics group is studying bubble 
formation and explosive boiling. Researchers 
are focussing on the rate of repressurization 

of pressure liquified gas during the explosive 
boiling that follows sudden depressurization of 
a tank.... Production of a training video for 
emergency crews began this year. Financed by 
monies from court orders imposed for infrac- 
tions of the Dangerous Goods Act, the video 
will illustrate lessons learned during field test- 
ing in an effort to assist first responders at an 
accident scene. 


TRANSPORTATION ACCESSIBILITY 


Accessible transit buses ... a comprehensive 
evaluation of accessible urban transit service 
offered by British Columbia Transit included a 
number of independent studies of the planning, 
engineering, environmental, ergonomic, and 
economic impacts of accessible service on 
transit systems and their passengers. Prelimi- 
nary results of the evaluation, which looked at 
lift-equipped buses in Vancouver and low-floor 
buses in Victoria, confirm that accessible transit 
service increases ridership by passengers with 
disabilities. Low-floor buses were found to be a 
less expensive means of providing accessible 
service than lift-equipped buses and to benefit 
a wider range of passengers. 

Taxi meter ... the final development of an easy- 
view, “talking” taxi meter to assist visually and 
hearing impaired passengers was completed 


This intermodal freight system consists of truck 
trailers mounted directly on rail bogies and 
separated by remote-controlled power units. 

A five-month, in-service evaluation, funded by 
the Canada-Quebec Economic and Regional 
Development Agreement, proved that the 


system is technically 
feasible. During the 
demonstration 
project, the road-rail 
system carried 

12 000 t of wood 
chips over a 

350 km route. 
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this year. The original prototype, developed by 
Record Electronics Inc. of Calgary, was brought 
to the production stage and is now being mar- 
keted to the taxi industry. 

In-flight communications system ... work 
began on a project to take a prototype of an in- 
flight, infrared communications system for the 
hearing impaired to the production stage. 
Infrared systems, which can be configured for 
One-to-one or general announcement commu- 
nications, do not emit electrical interference 
and do not need multiple channel systems. 
Developed by Assistive Listening Device 
Systems of Richmond, British Columbia, the 
system is to be demonstrated in revenue service 
with a major carrier. 

Translaid ... a communications system for trans- 
portation terminals was installed at Canadian 
Airlines’ check-in counter at Toronto’s Pearson 


International Airport. Translaid allows the user 


to conduct an audio-visual dialogue with the 
ticket agent about ticketing, flight information, 
baggage handling, and seating. Any one of 
eight languages may be used. The project is 
now monitoring feedback from check-in agents 
and international travellers. 

Accessible docking ... four sites in Georgian 
Bay and the Trent-Severn Waterway were stud- 
ied to develop accessible docking and wharf 
facilities. The project adapted building code 
requirements for land-based facilities and de- 
veloped a series of recommendations for water 
transportation at the sites in the study. Parks 
Canada implemented the design for an accessi- 
ble dock at Georgian Bay Islands National Park 
in the spring of 1995. 


This prototype wheelchair secure- 
ment bracket developed by 
Q’Straint of Cambridge, Ontario, 
overcomes the problems of current 
systems, which lack well-defined 
attachment points. The split cast 
steel bracket simply fastens around 
the wheelchair frame - usually 
around the vertical members at the 
rear of the chair. Other features 
include an opening that acts as a 
connecting point for the secure- 
ment system and an integrated 
attachment point for the passenger’s 
lap belt. The bracket is designed to 
meet all the requirements of the 
Canadian Standards Association’s 
forthcoming Z605 standards, devel- 
oped in TDC-supported work. The 
bracket will now undergo dynamic 
sled testing followed by an in- 
service evaluation. 


TECHNOLOGY TRANSFER 


WORKSHOPS AND SEMINARS 


In 1994-95 TDC’s professional staff organized a 
number of technical workshops and seminars. 


Achieving Strategic Railroad Objectives 
through Ergonomics 


Railroaders and ergonomists met in Toronto 

in November 1994 to identify ergonomics 
research opportunities that would support 
strategic railroad objectives. The seminar, 
sponsored by TDC, the National Research 
Council, and the Railway Association of 
Canada, served to increase awareness of the 
importance of human factors in railway opera- 
tions. Keynote speakers addressed three 


The Titan Radar 
Processor shows 


potential for 
enhancing 


standard marine 


radar’s small 


target detection 
power for search 


and rescue 
applications. 


strategic areas: command, control, and com- 
munications; locomotive design; and improve- 
ment of employee safety. 


Emergency Beacon Symposium 


Aimed at highlighting existing and future 

406 MHz emergency beacon technology, this 
event held in October 1994 in Toronto was 
attended by researchers, engineers, users, and 
suppliers. Presentations focussed on the state of 
the art of emergency position-indicating radio 
beacons, emergency locator transmitters, and 
personal locator beacons; GPS and geostation- 
ary satellite technology; battery technology; 
and monitoring and testing equipment. 


Sponsors included TDC, the Communications 


The Emergency Beacon 
Symposium featured 

a technical exhibit in 
collaboration with 
SARSCENE ’94, 

a national workshop 
on search and rescue. 
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Research Centre of Industry Canada, the 
Department of National Defence, the National 
Search and Rescue Secretariat, and NASA’s 
Goddard Space Flight Center. 


Advanced Technologies in Search 
and Rescue 


This symposium presented the latest develop- 
ments in electronic technologies for search and 
rescue to delegates to the 1994 Canadian 
Conference on Electrical and Computer Engi- 
neering held in Halifax in September. The 
event was organized by TDC and funded by 
the National Wireless Communications 
Research Foundation, the Canadian Centre for 
Marine Communications, and the Canadian 
Coast Guard. 


Fourth Seminar in Transportation 
Ergonomics — Global Perspectives 


The fourth in a series of biennial transportation 


ergonomics seminars was presented as a sym- - 


posium within the 12th Congress of the Inter- 
national Ergonomics Association, held in 
Toronto in August 1994. Issues discussed in- 


cluded the impact of shiftwork and overtime 


on air traffic controllers, critical indicators 
of driver impairment, and computer-based 
training in the maintenance of instrument 
landing systems. 


Keep on Rolling ’95 


The second national workshop for driver edu- 
cators of elderly and disabled persons was held 
in Vancouver in March 1995. Topics included 
standardized driver competency measures, the 
results of a cross-Canada survey of driver reha- 
bilitation programs, and the use of technology 
in driver rehabilitation and assessment. The 
workshop, co-sponsored by TDC and B.C. 
Rehab, was attended by occupational thera- 
pists, driving instructors, and vehicle modifiers, 
as well as representatives from funding agen- 
cies and federal and provincial governments. 


Electric Vehicle Symposium 


One hundred and thirty participants discussed 
issues related to electric vehicles at a sympo- 
sium held in Montreal during the international 
auto show in January 1995. Organized by the 
Association québécoise du transport et des 
routes, the event was sponsored by TDC and 


As part of an evaluation of 
electric vehicle technology 
co-sponsored by TDC, 
Environment Canada, and 
Natural Resources Canada, this 
Chrysler TEVan, equipped with 
nickel-cadmium batteries, 

is in experimental service as 

a utility van at Dorval Airport 
in Montreal. 
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Hydro-Québec and chaired by Philip 
Edmonston. Plans are under way to hold a 


similar event in two years. 


Communications Needs and Standards 
for Intelligent Vehicle-Highway Systems 


To complement TDC’s research program in 
intelligent transportation systems (ITS), the R&D 
Directorate organized a workshop as part of the 
fall meeting of IVHS Canada (since renamed 
ITS Canada) held in Toronto in October 1994. 
Discussions covered developments in Europe, 
Japan, and the U.S.; compatibility of Canadian 
systems with international standards; and radio 


spectrum requirements. 


LIBRARY 


The Judith Nogrady Library plays an active role 
in supporting TDC’s R&D program through the 

acquisition, organization, and dissemination of 
transportation research information. Reference 

and interlibrary loan services are also offered to 
the international transportation community and 
the general public. 


1994-95 saw a new look for the library as the 
collection of 24 000 books and reports, 400 
periodical titles, and extensive audio-visual 
holdings was moved to larger quarters at TDC’s 
new location. In the fall of 1994 library staff 
implemented an automated system that inte- 
grated all aspects of the library catalogue. The 
system provides enhanced public access to the 
library’s holdings and supports cataloguing, 
serials control, and circulation functions. 


PUBLICATIONS 


The Publications and Communications Unit 
is responsible for all stages of publications 
production leading to the documentation and 
dissemination of technical and general infor- 
mation on TDC’s research program. It also 
produces technical papers and presentations, 
exhibits, and conference literature. 


In 1994-95 TDC issued 44 contractor’s 
research reports and 21 in-house publications. 
In addition, the Unit began the process of 
bringing TDC’s corporate publications on-line 
and developing a home page on the Internet. 


CORPORATE SERVICES 


TDC’s Corporate Services work in close coop- 
eration with research staff to ensure successful 
delivery of the R&D program. They also serve 
the other Transport Canada components that 
share premises with TDC. 


This year was a particularly busy one as 
Corporate Services was responsible for coordi- 
nating TDC’s move to its new downtown 
Montreal location in July 1994. 


Financial Services 


This unit provides consulting and advisory 
services to TDC’s research staff, as well as a full 
range of financial services. The unit ensures 
compliance with the financial requirements 

for TDC’s contracts through cost controls, au- 
diting, and financial analyses. In this fiscal year 
3 200 invoices were audited and 3 000 dis- 
bursements were made against approximately 
250 contracts and 70 agreements. Financial 
Services also prepares the monthly reports 
needed for decision making and effective 
financial management. 


Administrative Services 


Offering a complete range of office services, 
Administrative Services manages records and 
supplies; handles mail and other communica- 
tion services; procures equipment and supplies; 
assists project officers with project completion 
procedures; and distributes TDC publications. 
This unit also manages a $1 million inventory 
of supplies and equipment. 


Informatics Services 


This was a year of major change for TDC in 

the area of office automation. Conversion to a 
new local area network began at the same time 
as the move to new premises. By the end of the 
year the office automation tools were fully 
installed and all personnel had been trained in 
the use of the new software. The upgrade also 
allowed TDC to join Transport Canada’s elec- 
tronic mail system. 


One of the most important functions provided 
by Informatics Services is technical support for 
TDC’s Management Information System (MIS), 
which permits the timely and accurate monitor- 
ing, reporting, and financial control of R&D 
contracts. To improve services and reduce 
costs, a complete re-design of the MIS is 

under way. 
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FINANCIAL OVERVIEW 


TDC’s base budget expenditures for 1994-95 Overhead expenditures — salaries, administra- 
are compared with those for the previous year tion, and corporate support services — were 

in the table below. Core R&D expenditures trimmed by 7 percent in 1994-95, in response 
totalled $5.51 million this year, representing to governmental cost reduction and downsizing 
an 8 percent decrease. targets. 


EXPENDITURES FROM TDC BASE BUDGET (Thousands of dollars) 


1993-94 1994-95 
Core R&D Program D990 5 510 
Salaries 2 200 2 020 
Administration (travel, communications, supplies, etc.) 600 580 
Corporate Support Services (informatics, other support services) 220 200 
Total 9 010 8 310 
Funds from external sources continued to pro- In-kind contributions and other expenditures 
vide substantial leverage to the Core R&D by industry, government, and other sources 
program, serving to more than double TDC’s increased the overall value of TDC’s research 


base R&D funding in 1994-95. Funds provided program by an estimated $5 million for a total 
by departmental, federal, and other sources of $16.1 million. 

totalled $4.6 million, while grants and contri- 

butions accounted for a further $1 million in 

program funding. 


OVERVIEW OF R&D FUNDING — ALL SOURCES (Thousands of dollars) 


R&D FUNDING SOURCES 1993-94 1994-95 
TDC Core R&D Program 5990 > 510 
External Funding Sources 6 670 4 600 
Grants and Contributions 790 1 000 
Total R&D Funds 13 450 11110 
Additional Contributions (estimated) 

from industry, provinces, municipalities, etc. 270 5 000 
Total Value of R&D Program 16 720 16 110 
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FINANCIAL OVERVIEW 
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The table below gives a detailed statement in the previous year. Representing shared cost, 
of R&D funds and funding sources for the past in-kind, and other R&D expenditures that do 
two fiscal years. External funding provided by not flow through TDC, these contributions are 
federal departments and other sources de- the result of TDC’s financial leveraging efforts 
creased by 25 percent in 1994-95, while addi- and its participation in several large-scale 
tional contributions to the research program multi-partner research activities. 


were more than 50 percent higher than 


DETAILED STATEMENT OF R&D FUNDING - BY SOURCE (Thousands of dollars) 


R&D FUNDING SOURCES 1993-94 1994-95 


TDC CORE R&D PROGRAM 5.990 »>10 


EXTERNAL FUNDING SOURCES 


Transport Canada Groups 2720 kot 
Program of Energy R&D (Natural Resources Canada) 2 380 1 930 
Artificial Intelligence Program (Industry Canada) 300 0 
National Search and Rescue Secretariat - New Initiatives Fund 3: 350 
National Strategy for the Integration of Persons with Disabilities 200 150 
Other Departments 400 80 
Other Sources . 670 580 
6 670 - 4 600 

GRANTS AND CONTRIBUTIONS 
Canada-Quebec Economic and Regional Development Agreement 190 270 
National Strategy for the Integration of Persons with Disabilities 600 730 
790 1 000 
Total R&D Funding 13 450 11 110 


ADDITIONAL CONTRIBUTIONS (estimated) 


Industry 750 2 000 
Government (provincial, federal, foreign) & other sources 1 520 3 000 

3 270 5 000 

TOTAL VALUE OF R&D PROGRAM 16 720 16 110 
Multi-Year Value of R&D Program ** $39 million $44 million 


* Prior to 1994-95, funding from this source was reported as flowing through Transport 
Canada/Canadian Coast Guard 


** Represents the total value of all active R&D contracts in a given year 
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The graph below tracks R&D funding from 
various sources over the last five years. With 
the exception of modest increases in 1993-94, 
most funding sources have been declining 
since 1990-91. 


1994-95 


Industry/Gov’t Contributions 5.0 


Other Depts./Sources ! 0.9 
PERD 2 19 
NSIPD 0.9 
TC Sources 4 1.9 
TDC Base R&D Budget Bos 


R&D FUNDING SOURCE TRENDS (Millions of dollars) 


1990-91 1991-92 1992-93 1993-94 1994-95 


Includes funding from Canada-Quebec Economic and Regional Development Agreement 
- Program of Energy R&D — Natural Resources Canada 
National Strategy for the Integration of Persons with Disabilities 


Other Transport Canada sources; also includes National Search and Rescue Secretariat funding 


cy 


The breakdown of R&D funding by program 
area and source presented below illustrates the 
importance of external R&D funds and contri- 
butions from industry and other sources to 
TDC’s research program. 


FINANCIAL OVERVIEW 
LEE SERS ET 


Overall, funding and in-kind contributions 
from external sources totalled over $10 million 
in 1994-95, boosting the total value of TDC’s 
research program to nearly triple its base 
budget. 


Industry/Gov’t Contributions 


| | External R&D Funds 


a TDC R&D Funding 


R&D FUNDING BY PROGRAM AREA AND SOURCE (Millions of dollars) 


Marine Air Road 


Rail Transportation Security Emerging 
Accessibility Technologies/ 
Technology 
Transfer 
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TDC’s research program is contracted out to distribution of R&D expenditures in 1994-95 
organizations in the public and private sectors by province and the chart gives a breakdown 
across Canada. The map below shows the by type of R&D performer. 


GEOGRAPHICAL DISTRIBUTION OF R&D EXPENDITURES (Thousands of dollars) 


ye 


Total TDC R&D expenditures: $11.1 million 


Foreign: $330 


| peer 2 


R&D EXPENDITURES BY PERFORMING ORGANIZATION (Percentage) 
60 
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40 
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Consultants Manufacturers Operators and Universities | Gov't agencies, 
other industry non-profit institutes, 
etc: 
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ORGANIZATION CHART 
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ASSISTANT DEPUTY MINISTER 


Policy and Coordination 


DIRECTOR GENERAL 


Research and Development 


OTTAWA COMPONENT EXECUTIVE DIRECTOR 


Research Planning and Transportation Development 


Development Centre 


RESEARCH 
ADVANCED CURRENT TECHNOLOGY TRANSPORTATION ANALYSIS and 


TECHNOLOGY TECHNOLOGY APPLICATIONS SYSTEMS SPECIAL 
DIVISION DIVISION DIVISION TECHNOLOGY PROGRAMS 
DIVISION DIVISION 


INFORMATICS FINANCIAL and PUBLICATIONS and 
SERVICES ADMINISTRATIVE COMMUNICATIONS 
SERVICES 


The dotted lines indicate temporary reporting relationships in effect during the absence of the Chief, 
Research Analysis and Special Programs Division 
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TDC STAFF * 


EE 


Executive 


Executive Director (Acting) 
Secretary 


Advanced Technology 


Chief ** 

Secretary 

Senior Development Officer 
Senior Development Officer 
Visiting Expert 


W.F. Johnson 
Lise Boivin (to 8/94) 
Pierrette Germier (eff. 9/94) 


Pierre Hébert (to 2/95) 
Héléne Beaulac 
Maurice Audette 
Howard Posluns 
Jeremy L. Cornish 


Current Technology 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


William S.C. McLaren 
Marcelle Sadubin 
Neil R. Gore 

Roy S. Nishizaki 
Jean-Louis René 


Technology Applications 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Visiting Researcher 


Brian Marshall 
Suzanne McLoughlin 
Lewis Sabounghi 
Sesto Vespa 

Claude Guérette 
Richard Zavergiu 


Transportation Systems 
Technology 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


James D. Reid 
Carole Beaupré 
Thomas H. Peirce 
Ernst Radloff 
Charles Gautier 
André Taschereau 


Research Analysis and 
Special Programs 


Chieh “= 

Secretary 

Project Officer, Special Needs 
Senior Research Officer 
Senior Ergonomist 

Program Manager 
Development Officer 


Ling Suen 

Pierrette Germier (to 9/94) 
Barbara A. Smith 

Trevor N. Smith 

Rémi Joly 

D’Arcy O'Connell 
Vincenzo Delle Donne 


Publications and Head Dina lwanycky 
Communications 
Financial and Manager Antoine Sidhom 


Administrative Services 


Accounts Clerk 
Supervisor, Office Services 
Clerk, Office Services 


Lyse Taillon 
Robert Daraiche 
Monique Leblanc 


Informatics Services 


Senior Systems Analyst 


Walid Malek (to 3/95) 
Joan Legault (eff. 3/95) 


This list includes employees who left TDC in 1994-95, their replacements, and term and seconded personnel. 
Maurice Audette served as Acting Chief following the departure of Pierre Hébert in February 1995. 


In September 1994, Ling Suen accepted a career development assignment with the Canadian Space Agency. 


Trevor Smith and Sesto Vespa each served a three-month term as Acting Chief during the remainder of 


the fiscal year. 
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PROFESSIONAL ACTIVITIES 


The staff of TDC and the Research & Develop- 
ment Directorate (DGRD) in Ottawa serve on and Technology Agreement 

many scientific and professional committees and A.E. Pokotylo (DGRD), S. Khubchandani 
associations, both within Canada and internation- (DGRD) 

ally. In 1994-95 they were active in the following 
organizations. 


Canada-Federal Republic of Germany Science 


Canada-Finland Joint Research Project 
Arrangement 


Scientific Advisor for Transport Canada: 
NATIONAL AND Ernst Radloff 


INTERNATIONAL COMMITTEES 
REALS EES EN IRON LTT DT NEN 


Canada-France Science and Technology 
Agreement 


Access to the Skies Technology Task Force A.E. Pokotylo (DGRD), S. Khubchandani 
Barbara A. Smith (DGRD) 


Advantage I-75 (U.S.-Canada Program) 


Executive Committee: Lewis Sabounghi 


Canada-Japan Highway Research Implementing 
‘ Agreement 


A.E. Pokotylo (DGRD) 
Advisory Committee on Accessible 


Transportation (ACAT) Canada-Japan Science and Technology 


Trevor N. Smith, Ling Suen ss Leal 
A.E. Pokotylo (DGRD), S. Khubchandani 
Advisory Committee on Aeronautics and (DGRD) 


Aviation Technology 
Canada-Quebec ERDA Subcommittee 
on Transport R&D 


Co-Chair: Brian Marshall 


Pierre Hébert 


American Towing Tank Committee 


Ice Subcommittee: Thomas H. Peirce Cant Se DON emorndin 


of Understanding 
R&D Committee: A.E. Pokotylo (DGRD) 


Co-Chair Highway Addendum Committee: 
W.F. Johnson 


Co-Chair Rail Addendum Committee: 
William S.C. McLaren 


Arctic Marine Research Committee 
Thomas H. Peirce 


Association québécoise du transport et des 


routes (AQTR) 
Air Transportation Committee: Pierre Hébert 
Environment Committee: Claude Guérette Canadian Conference of Motor Transport 
Goods Transportation Committee: Lewis Administrators (CCMTA) 


SOT eV Load Security Research Technical Advisory 


Passenger Transport Committee: Rémi Joly, Committee: Sesto Vespa 
Ling Suen 


Canadian Marine Advisory Council 


Charles Gautier, James D. Reid, 
André Taschereau 


BLEVE Research Advisory Committee 
Chair: Neil R. Gore 


Tanker Design Working Group: 


Canada-EU Technical Cooperation Subgroup on Ti he ieee 


Telecommunication and Informatics 


Telematics Committee: Lewis Sabounghi 
Liaison Committee: Arjan Chandan (DGRD) 
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Canadian National Waves Committee 
Thomas H. Peirce 
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Canadian Standards Association 


Committee on Portable Hand Controls: 
Rémi Joly, Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 


Technical Committee on Technology for 
Persons with a Disability: Roy S. Nishizaki, 
Barbara A. Smith 


Vice-Chair, Subcommittee on Mobility Aid 
Securement and Occupant Restraint Systems 
for Motor Vehicles: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: A.E. Pokotylo (DGRD) 


Canadian Urban Transit Association (CUTA) 


Accessible Transit Committee: Ling Suen, 
Barbara A. Smith 


Bus Design and Maintenance Committee: 
Claude Guérette 


R&D Coordination Committee: Brian Marshall 
Service Quality Committee: Barbara A. Smith 
Transit Research Program: Brian Marshall 


Transit Planning Committee: Ling Suen, 
Barbara A. Smith 


Centre for Marine Simulation Technical 
Advisory Group 


Ernst Radloff 
Committee for Surveillance and Monitoring 
of Oil Spills 

Thomas H. Peirce 
Committee on Physical Properties and Behaviour 
of Oil Spills 

Thomas H. Peirce 
Detroit and St. Clair River Border Crossings 
International Committee on Technology 


Lewis Sabounghi 


Electronic River Navigation Committee 


André Taschereau 


Federal Aviation Administration /Transport 
Canada Committees 


Security and Emergency Planning Joint 
Committee: Maurice Audette 


Security Bilateral Research and Development 
Working Group: Maurice Audette 


Gas Technology Canada NGV R&D Program 
Technical Subcommittee 


Roy S. Nishizaki 


Ice Structure Interaction Committee 
Thomas H. Peirce 


Intelligent Transportation Society (ITS) 
of America 


Standards Committee and Commercial Vehicle 
Committee: Lewis Sabounghi 


Intelligent Transportation Systems Roundtable 
(ITS Canada) 


Chair: W.F. Johnson 


Arjan Chandan (DGRD), Brian Marshall, 
Lewis Sabounghi, Trevor N. Smith, Ling Suen 


International Ship Structures Congress 
Thomas H. Peirce 


Naval Platform R&D Committee 
Human Factors Sub Group 5: Rémi Joly 


North American Border Crossing Coordination 
Committee 


Lewis Sabounghi 


Radio Technical Commission for Maritime 
Services Emergency Position Indicating Radio 
Beacons Special Committee 


Howard Posluns 


Seventh International Conference on Mobility 
and Transport for Elderly and Disabled People 


Organizing Committee: Ling Suen 


Scientific Committee: Trevor N. Smith 


Society of Automotive Engineers (SAE) 


Committee on Aircraft Ground De /Anti-icing: 
Holdover Time Subcommittee: 


Barry B. Myers 
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Spill Countermeasures Equipment 
Working Group 


Thomas H. Peirce 


Transportation Association of Canada (TAC) 


Freight and Passenger Transportation Standing 
Committee: Brian Marshall 


Heavy Vehicle Research Coordination 
Committee: Sesto Vespa 


Transportation Planning Committee: Ling Suen, 
Trevor N. Smith 


Transportation Technology Committee: 
W.F. Johnson (chair), Lewis Sabounghi, 
Ling Suen 

U.S. Aviation Regulation Advisory Committee 


Emergency Locator Transmitter Working 
Group: Howard Posluns 


U.S. Ship Structure Committee 
Thomas H. Peirce 


U.S. Transportation Research Board (TRB) 


Alternative Transportation Fuels Committee: 
Michel A. Ball (OGRD) 


Energy Conservation and Transportation 
Demand Committee: Michel A. Ball (DGRD) 


Aircratt/Airport Compatibility Committee: 
Barry B. Myers 


Committee on Specialized Transportation: 
Trevor N. Smith, Ling Suen 


Motor Vehicle Technology Committee: 
Lewis Sabounghi 


Committee on Paratransit: Ling Suen 


Transit Cooperative Research Program — Transit 
Operations for Individuals with Disabilities 
Committee: Ling Suen 


Working Group on Rail-Road Crossing Safety 
Neil R. Gore 
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INTRA / INTERDEPARTMENTAL 


COMMITTEES 
ALLIANT AEN LET! 


Department of National Defence /Transport 
Canada Bird Strike Committee Canada 


Trevor N. Smith 


Emergency Locator Transmitter Working Group 
Howard Posluns 


Environment Canada ad hoc Interdepartmental 
Committee on Sustainable Transportation 


Michel A. Ball (DGRD) 


Industry Canada Interdepartmental Core 
Working Group on Clean Car 


Michel A. Ball (DGRD) 


Interdepartmental Committee on Advanced 
Power Technologies 


Michel A. Ball (DGRD) 


Interdepartmental Committee on Ethanol (Ice) 
Michel A. Ball (DGRD) 


Interdepartmental Committee on International 
Science and Technology Relations 


A.E. Pokotylo (DGRD) 


Interdepartmental Committee on ITS 


A. Chandan (DGRD), W.F. Johnson, 
A.E. Pokotylo (DGRD) 


Interdepartmental Committee on Management 
of Science 


A.E. Pokotylo (DGRD) 


Interdepartmental Committee on National 
Strategy for the Integration of Persons with 
Disabilities (Quebec Region) 


D’Arcy O’Connell 


Interdepartmental Joint Planning Committee 
on Aviation Meteorology R&D» 


Howard Posluns 


Interdepartmental Transportation Fuels 
Committee 


Micheel A. Ball (DGRD) 


PROFESSIONAL ACTIVITIES 


National Research Council Working Group on 
Train Dynamics and Lading Damage 


Neil R. Gore, William S.C. McLaren 


National Transportation Agency Accessibility 
(Standards) Advisory Committee 


Roy S. Nishizaki, Barbara A. Smith 


Natural Resources Canada Interdepartmental 


Committee on Intellectual Property Management 


S. Khubchandani (DGRD) 


Natural Sciences and Engineering Research 
Council Industrial Advisory Research Group 


Ernst Radloff 


Program of Energy R&D Committees 


Electric Vehicle Technology Evaluation: 
Claude Guérette 


Transport Efficiency: Michel A. Ball (DGRD), 
W.F. Johnson 


Coal Technologies 

Environment 

Alternative Fuel Use 

Hydrogen & Electrochemistry 
Industrial Energy R&D Advisory Board 


Oil, Gas, & Electricity: Environment, 
Transportation 


Tasks 5 and 6 Advisory Committees 
Michel A. Ball (DGRD) 


Transport Canada Committees 
Human Factors Committee: Rémi Joly 
R&D Council: W.F. Johnson 
Chair: A.E. Pokotylo (DGRD) 


Security Operations and Technical Support 
Coordination Committee: Maurice Audette 


Telecommunications and Electronics 
Committee: Pierre Hébert 


Marine Navigation Aids Buoy Project Team: 
Jean-Louis René 


Standing Committee on Operations in Icing 
Conditions: Barry B. Myers 
Transport Canada / National Research Council 
R&D Committee 
A.E. Pokotylo (DGRD) 
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OTHER SOCIETIES AND ASSOCIATIONS 


American Society of Mechanical Engineers 
Association of Driver Educators for the Disabled 


Association québécoise du transport et des 
routes (AQTR) 


Board of Directors: Sesto Vespa 


Canadian Aeronautics and Space Institute 
Council Member: A.E. Pokotylo (OGRD) 


Canadian Association for Composite Structures 
and Materials 


Canadian Operational Research Society 
Canadian Owners and Pilots Association 
Canadian Transportation Research Forum 


Electric Vehicle Association of Canada 
Board Member: Claude Guérette 


Enterprise America (U.S.-Canada Program) 
Board Member: Lewis Sabounghi 


Human Factors Association of Canada 


Institute for Operations Research and the 
Management Sciences 


Intelligent Transportation Society (ITS) of America 


Ex officio member of the Board of Directors: 
W.F. Johnson 


Radio Technical Commission for Maritime 
Services 


Railway Association of Canada 


Railway Research Advisory Board: 
A.E. Pokotylo (DGRD) 


Society of Automotive Engineers (SAE) 
Society of Naval Architects and Marine Engineers 


Transportation Association of Canada (TAC) 
R&D Council: A.E.Pokotylo (DGRD) 


U.S. Transportation Research Board (TRB) 
A.E. Pokotylo (DGRD) 


PAPERS AND PRESENTATIONS 


Through the delivery of papers and presentations 
on the Centre’s research projects and related 
topics at national and international conferences, 
TDC and DGRD professional staff ensure the 
effective transfer of technology. The following 

is a list of work done in 1994-95. 


A Canadian EV evaluation program 


Paper presented at the Symposium on Electric 
Vehicles, Montreal, Quebec, January 1995 


Claude Guérette (president of the organizing 
committee), M. Lamarche 


Future directions for intelligent vehicle-highway 
systems (IVHS) in Canada 


Paper presented at the International Road 
Federation Conference, Calgary, Alberta, 
July 1994 


W.F. Johnson, M.D. Harmelink 


Effects of vessel motion on target detection in 
marine search and rescue operations: a project 
definition 
Paper presented at the Transportation 
Ergonomics Symposium, Toronto, Ontario, 
August 1994 


Rémi Joly, A. Patterson 


Development and implementation of a vehicle 
monitoring and control system for Toronto 
airport 


Paper presented at the First World Congress on 
Applications of Transport Telematics and IVHS, 
Paris, France, December 1994 


Lewis Sabounghi, A. Soliman, et al. 


The Lester B. Pearson International Airport in 
Toronto 


Paper presented at the ITE 94 Canadian District 
Conference, Windsor, Ontario, 
June 1994 


Lewis Sabounghi, D. Parker, et al. 


PROFESSIONAL ACTIVITIES 


The role of automatic vehicle identification 
equipment in the monitoring and control system 
for Lester B. Pearson International Airport in 
Toronto 


Paper presented at the 64th ITE Annual 
Meeting, Dallas, Texas, October 1994 


Lewis Sabounghi, D. Parker, et al. 


Transponder technology for customs 
preclearance 


Presentation to the North American Trade 
Automation Prototype Consultations, Ciudad 
Judrez, Mexico, November 1994 


Lewis Sabounghi 


Summary of development of accessible trans- 
portation in Canada 


Paper presented at the Fourteenth National 
Conference on Accessible Transportation and 
Mobility, Tampa, Florida, October 1994 


Trevor N. Smith 


The visual communication network (VCN) — 
the Montreal experience 


Paper presented at the Fourteenth National 
Conference on Accessible Transportation and 
Mobility, Tampa, Florida, October 1994 


Trevor N. Smith 


Advanced accessibility systems for elderly and 
disabled travellers in Canada 


Paper presented at the Seventh Symposium on 
Transportation Systems: Theory and 
Application of Advanced Technology (TS’94), 
Tianjin, China, August 1994 


Ling Suen, Tom Geehan 


Advanced transportation systems for elderly and 
disabled travellers in transportation terminals 


Paper presented at the First World Congress on 
Applications of Transport Telematics and 
Intelligent Vehicle-Highway Systems, Paris, 
France, November 1994 


Ling Suen, Uwe Rutenberg 
Importance de la vigilance pour la sécurité 
routiére 


Paper presented at the Centre de recherche 
sur les transports, Session thématique sur la 
vigilance et la sécurité routiére, Montreal, 
Quebec, May 1994 


Sesto Vespa 
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Progress report: Canadian /American studies 
of commercial vehicle driver fatigue, loss of 
alertness, and recovery 


Paper presented to the CCMTA Committee on 
Compliance and Regulatory Affairs, Calgary, 
Alberta, May 1994, and the OTA Annual 
Convention, Toronto, Ontario, November 1994 


Video conference presentation, 
November 1994 


Sesto Vespa 


VISITING DELEGATIONS 


TDC hosted visits from the following foreign 
delegations in 1994-95. 


European Transport Telematics Delegation 
June 1994 


People’s Republic of China, Comprehensive 
Transportation Training Program 


September 1994 and October 1994 
China Automotive Technology and Research 
Centre 

September 1994 
Transportation Delegation from Anhui Province, 
China 

October 1994 
Estonian Delegate, Baltic Economic 
Management Program 

November 1994 


OTHER ACTIVITIES 


In addition to the above, TDC and DGRD also 
participated in the following events. 


American Standards for Technology and 
Materials Conference 


Montreal, Quebec, May 1994 
Thomas H. Peirce 


Arctic Marine Oil Spill Program Conference 
Vancouver, B.C., June 1994 
Thomas H. Peirce 


Aviation Weather Observing System Users 
Meeting 


Ottawa, Ontario, February 1995 
Howard Posluns 


Aviation Weather Services Users Meeting 
Ottawa, Ontario, April 1994 
Howard Posluns 


Canadian Meteorological and Oceanographic 
Society Meeting 


Ottawa, Ontario, June 1994 


Session Chair, Aviation Meteorology: 
Howard Posluns 


First World Congress on Application of Transport 
Telematics and Intelligent Vehicle-Highway 
Systems 


Paris, France, November 1994 
Organizer, Human Factors (Elderly and 
Disabled Persons) Session: Ling Suen 


Fourteenth National Conference on Accessible 
Transportation and Mobility 


Tampa, Florida, October 1994 
Trevor N. Smith, Ling Suen 


Institute of Electrical and Electronics Engineers 
Congress on Computational Intelligence 


Orlando, Florida, June-July 1994 
Charles Gautier 


International Ergonomics Association — Twelfth 
Triennial Congress 


Toronto, Ontario, August 1994 
Vincenzo Delle Donne 


International Road Federation Conference and 
Exposition 


Calgary, Alberta, July 1994 
Brian Marshall 


International Wake Vortex Workshop 
Cambridge, Massachusetts, June 1994 
Howard Posluns 


International Wave Symposium 
Vancouver, B.C., August 1994 
André Taschereau 
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a 


ITS Roundtable of Canada Bulletin 
Editor: W.F. Johnson 


National Search and Rescue Secretariat 
Symposium 


Toronto, Ontario, October 1994 
Howard Posluns 


Neural Network Workshop 
Ottawa, Ontario, September 1994 
Howard Posluns 


NGV 94 — Fourth Biennial International 
Conference and Exhibition on Natural Gas 
Vehicles 


Toronto, Ontario, October 1994 
Roy S. Nishizaki 


Radio Technical Commission for Maritime 
Services Annual Meeting 


San Antonio, Texas, May 1994 
James D. Reid 


U.S. National Oceanic and Atmospheric 
Administration — Beacon Manufacturers’ 
Workshop 


San Antonio, Texas, May 1994 
Howard Posluns 


Virtual Reality and Ergonomics Workshop 
Toronto, Ontario, August 1994 
Vincenzo Delle Donne 


Windsor Workshop on Alternative Fuels 
Toronto, Ontario, June 1994 
Roy S. Nishizaki 


Workshop on Electronic Technologies in 
Search and Rescue 


Montreal, Quebec, May 1994 
Chair: Charles Gautier 
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TDC: Working for Innovation in Transportation 


PLEASE HELP US TO SERVE YOU BETTER 


We are updating our mailing list. Please check the 
appropriate boxes below and fill in your name and 
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|_| Please correct my mailing address. 


|__| Please add my name to your mailing list. 


Please send me the following publications: 


R&D Update 


(a one-page bulletin featuring a selected project) 


a Project Directory 


(a catalogue describing our research projects) 


NAME 


POSITION 


ORGANIZATION 


ADDRESS 


CITY / PROVINCE 


COUNTRY 


POSTAL CODE 


Your comments and questions on the Annual Review 
and our R&D program are welcome. 


Please mail this form or fax us at (514) 283-7158 


THANK YOU FOR YOUR ASSISTANCE 


0281385800-H3B1X9-BR01 


TRANSPORTATION DEVELOPMENT CENTRE 
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MONTREAL QC 


H3B 929 


POSTESWMA 


Societe canadienne des post 
Canada Post Corporation 

Port paye Postage pak 
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